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UNIX 
ON 
MICROS 


Gomputer crime 
on the increase 


NEC's latest 
advance 


les new 
App Esn |l. 


A sight for 


sore eyes. 


If you ve been using a T V as 
a monitor, perhaps you can get 
a friend to read this for you: 

Apples brand new Monitor 
Il will improve your vision. 

It features all the latest 
ergonomic improvements in 
monitor technology. 

For example: 

Studies have shown that 
the leading cause of eye fatigue 
for computer users is is O 
contrast between the displayed 


characters and their background. 


So we designed the Monitor 
II around a high contrast green 
phosphor CRT that provides an 
extremely dark background. 
That means you can read text 
at a lower brightness. And 
that means you can be more 
productive — working longer 
and more comfortably. 

Toward that same end, we 
also gave Monitor II a tilt screen. 
So you can angle it perfectly for 
your working position, without 
scooting your chair around or 
sitting on phone books. 

And we made that screen 
antireflective to reduce glare 
from ambient light. 

Monitor II also features 
a high bandwidth video 
amplifier and a high tolerance 
p circuit. The former 
keeps characters from smearing 


id 


é 


— 000 -—— = 


on the screen and eliminates the 
annoying ‘ghosts’ left by a fast 
moving cursor. The latter keeps 
characters crisp, legible and 
prevents “keystoning right up 
to the edges of the display. Both 
add up to superior display of 
80-calumn text and extremely 


Screen tilts for 
best working position. 


Antireflective screen. 


Interior of CRT is etched to reduce 
glare and improve crispness. 


Fits perfectly atop the Apple Ile. SU 


ople 


Val. 1. No. 3 
accurate graphics. 

Designed as the perfect 
system partner for the Apple Ile 
Personal Computer, Monitor II 
requires no monitor stand. Its a 
perfect fit, aesthetically as well 
as technically. So it's pleasing to 
the eye even when its turned 
off. See for yourself. 

At your local authorized 
Apple dealer. 


Now Apple 


plots color. 


= color graphics are 
becoming ever more important 
in business, we've been hearing 
more and more calls for a color 
plotter as reliable as an Apple. 

Here it is: 

Apples new Color Plotter 

can generate all kinds of presen- 
tation graphics, engineering 
drawings or anything else you 
have to illustrate in up to eight 
brilliant colors. 

And itcan perform its art on 
any size paper up to 1] x 17" 
Or, with optional transparency 
pens, it can draw right on 
transparent film for overhead 
projection. 

Measuting just 4. H x L6"W 
x 12”D, its the smallest four- 
color, wide bed color plotter you 

can buy — about half the size 
— of conventional flatbed 
lotters. So it takes up 

ess space on your 


desk and can easily be 


High tolerance 


— linearity circuit. 


| Highbandwidh ~~) 
|I video amplifier 9 — ` 


AppleCare isa service mark at Apple Computer Inc 


s (al 
ri4.281 


moved to someone elses desk. 
There are two color plotter 

accessory kits to choose from 

to assure a perfect marriage with 

your Apple Il or Ile, or Apple III. 
Each kit comes with eight 


color pens — red, blue, green, 


black, burnt orange, gold, violet 
and brown. Plus starter 
package of plotter paper. Plus 
all the manuals, documentation 
and cables appropriate to 


Carry on with Greene 


CIVICC. 


Carry-InS 


No matter how long you've 
owned your Apple system, 
you can now get a long term 
service contract at a very 
reasonable cost. 

AppleCare Carry-In Service 
is a service plan that will 
cover most Apple-branded 
components in your system 
for one full year. 

It covers an unlimited 
number of repairs and is 
honored by over 1500 authorized 
Apple dealers nationwide. 

Apple-trained technicians 
assure you of the highest quality 
service, fast — in most cases less 


than 24 hours. 


Circle 39 on inquiry card. 


Apple Computer Inc., 20525 Mariani Ave, Cupertino, Calif. 95014. For the authorized ¿dealer neresti you, call (800) 538-9696. ©1983 Apple Computer Inc. | 
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your particular kind of A ple. 
So you can get up and coloring 
right away. 

Apple also offers a complete 
selection of 24 different pen 
packages — so you can duin 
whatever colors you need in a 
variety of widths for a variety of 
applications and media types. 

As you might expect, all of 
the above is available at many 
of our authorized Apple dealers. 


Appl 

[e Service is ideal 
for anyone who needs to 
know ahead of time the cost of 
maintenance for their system. 

So check out the details — 
ou ll find its the lowest cost 
health plan an Apple can have. 
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Cover Story 


36 Product Preview: The HP 150 by Phil Lemmons and Barbara Robertson / "Magic" 
is the code name for Hewlett-Packard's latest personal computer project—and it fits. 
In this preview, we take a look at the hardware and software that make the machine 
SO special. 

581 An Interview: The HP 150's Design-team Leaders by Phil Lemmons and Barbara 
Robertson ! Jim Sutton and John Lee talk about the development of the HP 150. 


Columns 


67 Bulld the Micro D-Cam Solid-State Video Camera, Part 2: Computer Inter- 
faces and Control Software by Steve Ciarcia / In this final article in the senes, you'll 
learn how to attach rhe camera to the expansion buses of the Apple i! Plus and the IBM 
PC and how the camera is programmed to work. 


94 BYTE West Coast: Shaping Consumer Software by Phil Lemmons and Barbara 
Robertson / In an interview, Trip Hawkins, president of Electronic Arts, discusses the criteria 
he uses to judge software and explains his view of the programmer as artist. 


107 User's Column: New Computers, Boards, Languages, and Other Tidbits by 
Jerry Pournelle ! A medical diagnosis-by-computer program is the star attraction this 
month. 


Themes 


130 The Unix Operating System by Bruce Roberts / The multiuser, multitasking 
operating system developed at Beli Laboratories offers powers and abilities far beyond 
those of normal microcomputer operating systems. Our theme articles explore the reasons 


| behind Unix's popularity. 


132 The Unix Tutorial, Part 3: Unix In the Microcomputer Marketplace by David 
Fiedier ! The final article in this series explains the differences between various Unix ver- 
sions and between true Unix systems, work-alikes, and look-alikes. 


160 Unix and the Standardization of Small Computer Systems by Jean L. 
Yates / The Unix operating system and the C language will be major factors in the stan- 
dardization of file handling and compatibility across small systems and mainframes. 


170 A Tour Through the Unix File System by James Joyce / A devoted Unix user 
surveys paints of interest in Unix's hierarchy of files. 


187 The Unix Shell by Stephen R. Bourne / The author of the standard Unix shell 
presents the program that interprets users’ commands and is a programming language 
In its own right. 


209 Unix as an Application Environment by Mark Krieger and Fred Pack / Unix 
is the operating system of choice for many programmers because it offers portability, corn- 
munications capability a rich set of utilities, and a large body of applications. 

219 Usenet: A Bulletin Board for Unix Users by Sandra L. Emerson / A look at a 
network of more than 500 Unix systems and its various and sundry uses. 

241 The Unix Writer's Workbench Software hy Lorinda L. Cherry and Nina H. 
Macdonald ! This applications package can improve your writing by analyzing rough 
drafts and suggesting improvements. 


253 Typesetting on the Unix System by Bill Tuthill / With troff. you can typeset 
manuscripts, tables, and equations with Unix. 


266 Moving Unix to New Machines by Michael Tilson ! Unix rs highly portable, but 
transporting a large body of software can present problems. 


Reviews 


280 The NEC Advanced Personal Computer by David B. Suits / The author met 
the microcomputer of his dreams in the form of high-resolution graphics, color, and 16-bit 
performance. 
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292 Radio Shack's TRS-80 Model 4 by Rowland Archer Jr. / Offering a host of new 
features and a new, improved price tag, the Model 4 is proof that large corporations can 
be responsive to the needs of their customers. 


306 The Morrow Micro Decision by Tom Wadlow ! A review of the company's first 
effort at a single-board, stand-alone personal computer. 


316 The Microneye by Chris Wieland / Until now, the cost of adding vision to a com- 
puter has been out of reach for most users. Now there's the Microneye solid-state camera, 
which interfaces easily witn a variety of popular microcomputers. 


324 The M68000 Educational Computer Board by Robert W. Floyd / For $495, 
you can get acquainted with a 68000-based single-board computer with 32K bytes of 
RAM and what the author says may be the best monitor program in RAM ever developed, 


341 Fancy Font by Paul E. Hoffman / With this easy-to-use program and an Epson 
printer, you can design your own type styles. 


428 More Unix-style Software Tools for CP/M by Christopher O. Kern / The 
Microtools package includes the most popular utilities available for the Unix operating 
system. 


Features 


350 Photographic Animation of Microcomputer Graphics by Peter Cann / By in- Page 280 
terfacing a movie camera to a computer, you can achieve the animation quality of com- 
mercial movies or television. 


366 The Fourth National Computer Graphics Association Conference by Alex- 
ander Pournelle / This year's NCGA conference offered improved graphics hardware, but 
graphics software still leaves a lor to be desired. 


384 Echonet, Part 2: The Compiler by C. Bradford Barber / In the conclusion of 
this series, the author explains how his system produces relocatable code from English- 
like programs. 

398 Computer Crime: A Growing Threat by Collen Gillard and Jim Smith ! The 
machine that provides businesses with a competitive edge is also placing them at the 
mercy of a new type of lawbreaker—the computer criminal. Fortunately, there are ways 
to prevent unauthorized computer access. 


439 Mainframe Graphics on a Microcomputer by Mahlon Kelly / If you have a smart- 
terminal program and a microcomputer capable of high-resolution graphics, you can display 
complex graphics. 


447 Talker by Heyward S. Williams / Writing a talking program is simple, says the 
author, if you can use PRINT and INPUT statements to automatically transfer information 
to a speech synthesizer. 


480 Bitmaps Speed Data-handling Tasks by Eric Sohr / Strings of ones and zeros 
can make short work of ordered-list comparisons and file searches. 


499 Simplified Program Interfacing by Raymond Irvine / A programming technique 
based on jump and data tables simplifies the interface between two programs when at 
least one of them has fixed entry points and data addresses. 
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A Challenge to Education 


Lawrence J. Curran, Editor in Chief 


Two months ago, 1 editorialized about Project Athena, an effort at the 
Massachusetts Institute of Technology to explore how advanced computers 
and computer graphics can change the ways in which university students 
learn (August, page 4). Both Digital Equipment Corporation and IBM Cor- 
poration are contributing valuable equipment and services to the project, 
which is named after the Greek goddess of wisdom. I applauded those com- 
panies, along with Apple Computer Inc., for their contributions to educa- 
tion. Apple has donated several million dollars worth of personal computers 
to more than 9000 public and private schools in California. 

Now it's time to applaud Radio Shack for undertaking "America's Educa- 
tional Challenge,” a program intended to introduce computer literacy in the 
earliest grades possible. The program will help elementary and secondary 
school teachers to teach students about computers by assisting teachers to 
become computer literate themselves. Three years ago—even before it for- 
malized this program—Radio Shack took steps to acquaint educators with 
computers by allowing them free use of equipment in Radio Shack training 
centers. 

In announcing the details of America's Educational Challenge earlier this 
year, John V. Roach, president and chief executive officer of Tandy Corp., 
explained why training facilities, located at more than 400 Radio Shack Com- 
puter Centers, had been opened to educators. He said educators had 
repeatedly indicated that they couldn't effectively communicate with students 
about computers until they themselves became computer literate. 

Roach also commented that Radio Shack's efforts grew out of the company's 
conviction that most Americans under the age of 40 will have to become com- 
puter literate in the next decade. We agree, and we commend Tandy/Radio 
Shack for undertaking America's Educational Challenge. The program enables 
teachers to take three courses that provide 24 hours of computer training, 
including an introduction to BASIC, BASIC programming, and a workshop 
intended to give professional educators an overview of microcomputer ap- 
plications in the classroom. 

[n addition to a certificate authorizing free teacher training, Radio Shack 
has sent the following to more than 103,000 U.S. schools: an educator's hand- 
book describing how microcomputers are used in schools, a basic computer- 
literacy package designed to teach elementary computer concepts with 
duplication masters, a secondary-level textbook that illustrates programming 
concepts, examples of what other school districts are doing with computers, 
and an order form that enables teachers to sign up for additional computer 
training. 

Radio Shack deserves recognition for sponsoring the program. Of course, 
it can’t help but stimulate sales of Radio Shack computers and software when 
teachers who have been trained on the equipment decide to purchase their 
own computers or have an opportunity to influence a school's purchase. But 
the cost to Radio Shack for only the teacher-training portion of the program 
could top $10 million if only 2 percent of those being offered the classes took 
them. That's a substantial investment that carries no clear guarantee that only 
Radio Shack wil! benefit from the influence of AEC-trained teachers. 


95 er). 
FOR $1 995 (Introductory Offer) 
EXPANDA s poth serial 
and parallel porissam g, 
dian i cd port or the 
IEEE-408 d 


under M ` 
Wwa industry ande 
8 bit 780A software 


|28K Dyte -> expanda- uite you es stan- 
dardintern aii dual IBM ee elo n E 00 reso- 


ble compatible 5! v pa pla ck and Wie 
ín 160K formate pics and 320 ^ ^p ies 
e inclu e LACE color gr ap ; 


The following are tegistered trademarks: 
CP/M-80 — Digital Research Inc. 
M$-DO5 — Microsott 
PC-DOS — IBM: 
Perfect Witter — Periect Software 
Perfect Calc — Pertect Softwar 
asic — Microsoft 


209 West Street 
Annapolis, MD 21401 
(301) 268-6650 
(800) 638-6066 


How to buy a computer 


by the numbers. 


Introducing the Cromemco C-10 Per- 
sonal Computer. Only $1785, including 
software, and you get more profes- 
sional features and performance for the 
price than with any other personal! 
computer on the market. We've got the 
numbers to prove it. 

The C-10 starts with a high-resolu- 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to-use 
keyboard and a 54" disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com- 
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 
—word processing, financial spread 
sheet, investment planning and BASIC. 
Hard-working, CP/M "-based software 

at meets your everyday needs. Soft- 
ware that could cost over $1000 some- 


where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C-10's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 
Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A/S, Vesterbrogade 1C, 
1620 Copenhagen, Denmark. 
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Cromemco 


Tomorrow's computers today 
Circle 127 on inquiry card. 


CP/MP is a registered trademark ol Digital Research, Inc. 
Alt Cromemco products are sarviced by TRW. 


Stirn highlights of tate developments in the ‘microcomputer’ industry. 


WESTERN ELECTRIC [S FIRS T IN U. S. 256K DRAM MARKET | 
Western Ele ectric, New York, NY, is now selling its 256K-bit dynamic random-access. memory (DRAM) 
chip, which i is Currently being shipped. Previously, Western Electric had made components only for its 
own p products. 

Several other U. S. firms are developing 256K DRAMs for shipment in 1984. Motorola pla ns to ship 
samples t 3 to companies in the ' fourth quarter of 1983 and offer production quantities in early / 1984, | while 
Mieten Visti ee end reis irr INMOS, wd Navara: EPOD DT MEME j eted - to 


E 25i K- by 
es of a 3. 32K- by 
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l shied Of ook RA: Bose billion units per year c 1988 and is uncertain Ain any one company 
can dominate that large a market. Just as significant in the industry are ° the six Japanese companies 
reported to be designing or shipping samples of 256K DRAMs: NEC, Oki, Fujitsu, Hitachi, Mitsi ubishi, 
and Toshi ba. T he Japanese have already achieved a dominant market position in 64K DRAMs. In addi- 
tion, Siemens is Corp. is reported to be developing a 256K DRAM in Europe. : "y 

Oki Semiconductor says it will ship 10, 000 units per month in the U.S.s sta! tini n this mon nth, Oki ex- 
pects to ship about 20 per t of all 256K DRAMs worldwide in 1984, o or abou t 600,00 Oof 3 million 
units it predicts will be sold. 
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SHORTAGES AND DELAYS OF COMPONEN? TS AND MEMORY PLAGUE MICROCOMPU TER COMPA ANIES - 4 
A rapid increase in orders for microcomputer components and memory has led to shortages and delays 


"p 
AE T 


for some products. The earliest pinch was in 64K-byte RAM. chips, but high demand for other com- | 

= ^ P ME Cea o. 
ponents has also led to production delays as suppliers receive unanticipated orders and must sither 
delay shipment or ship partial c orders. National Semiconductor, which abandoned its 64K DRAM chip in 
early 1983 because of production problems, planned to manufacture the Oki Electric 64K DRAM start- 
ing in September and hopes to have its own version in production by mid- 1984. 

Low-power CMOS components, logic circuit chips, and even the popular : Z80 microprocessor are 
becoming hard to get. In late summer, lead times for many versions of these products were 14 to 16 
weeks, as compared to less than two weeks in February. New orders for one National Semiconductor 
logic circuit won't be shipped for at laast 30 weeks. 

Of several computer manufacturers contacted, most say they haven't been hurt by the pinch, though 
many agree a problem exists and that it could get worse. Most said they have long-term contracts with 
suppliers for their needs and speculated that new companies might have more problems. 


TELELEARNING CREATES AN ELEC TRONIC UNIVERSITY 
Telelearning, San Francisco, CA, has announced an Electronic University through its networking system. 
The company will sell a software. and modem package that enables owners of the IBM PC, Apple Il, or 
Commodore 64 with at least one disk drive to access Telelearning’s network system. The package will 
cost from $119 to $200, depending on the computer. Users can then select courses for $50 to $200 
each, access course materials, and ask questions of the instructor through the network. Access is 
through Tymenet, Telenet, and Uninet at no additional charge. 


TEXAS INSTRUMENT. S AND TIMEX TRY TO BOOST SALES OF LOW-COST COMPUTERS 

Texas Instruments, Lubbock, TX, has extended the $50 rebate on its 99/4A computer until January 31, 
1984, and extended its warranty to one year. TI will also provide 99/4A buyers with a free five-hour 
course or a free ''Teach Yourself BASIC” cassette. In addition, TI has cut the price of a disk-drive/ 
memory system: the expansion unit, a 32K-byte RAM cartridge, and a disk drive and controller will be 
combined for a retail price of $550, down from $1200. 

In another effort to boost sales, Timex Computer Corp., Waterbury, CT, is giving away a Timex watch 
to buyers of a Timex/Sinclair TS1 000 and a RAM pack. Timex will also offer two free software 
packages for every two purchased. 
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MICROBYTES 


WANG ANNOUNCES A HIGH-DENSITY MEMORY MODULE 
Wang Laboratories Inc., Lowell, MA, has announced the single in-line memory module (SIMM), a high- 
density memory package that fits nine 64K-bit RAM chips into a %- by 3-inch space on a printed circuit 
board. Wang hopes to use 256K chips in the SIMM in the future and predicts that the SIMM could fit 1 
megabyte of memory in a 3- by 4-inch area using industry-standard mounting practices. 


INTERLAN ANNOUNCES A $400-PER-DEVICE ETHERNET LINK 
Interlan Inc., Westford, MA, has announced a terminal server to link personal computers and peripherals 
to Ethernet for as little as $400 per device. Any computer, printer, modem, or other device with an RS- 
232C (serial) interface can be attached to the NTS-10 terminal server, which links to Ethernet. An eight- 
port NTS-10 costs $3200, while a four-port version is $2500. 


MYSTERY FIRM SIGNS LARGE CONTRACTS WITH IMI, TANDON 
Tandon Corp., Chatsworth, CA, has announced a $310 million contract with an unnamed buyer for 
floppy-disk drives. International Memories Inc. (IMI), Cupertino, CA, also announced a contract with an 
unnamed firm for more than $100 million worth of 5%-inch Winchester hard-disk drives. The contracts 
will probably account for half of each company's business through 1984. 


ONYX, SCHUCHARDT, AND MICRORIM UNVEIL INTEGRATED SOFTWARE FOR UNIX, [BM 
Onyx Systems, San Jose, CA, has announced what it says is the first integrated software package for 
the Unix operating system. The Onyx Office includes a user interface ''shell'' that links word-processing, 
spreadsheet, database-management, and calendar features. Written in C, the package will be available in 
mid-October. 

Schuchardt Software Systems, San Rafael, CA, has unveiled Intesoft, an integrated software package 
for the IBM Personal Computer. Based on Intebase, a $495 database-management system, the Intesoft 
series also includes a $295 spreadsheet, a $149 time planner, a $195 critical-path package, and a 
$195 interactive application generator for creating other software. Five additional packages, including a 
word processor, should be available later this year. 

Microrim, Bellevue, WA, has unveiled a new database-management package with ''gateways'' to 
other popular programs. R:Base can use files generated by Visicorp's Visicalc, Lotus's 1-2-3, Micropro's 
Wordstar, Microsoft's Multiplan, and Ashton-Tate's dBase ll as well as Microrim's own database files. 
The package is available for the IBM PC for $495 and will soon be available for Unix. 


NANOBYTES 
Vault Corp., Westlake Village, CA, has introduced a new software-protection system, the Prolok disk. At 
the time of manufacture, the disk is physically modified with a unique ''fingerprint.'" Programs can be 
backed up to another disk but won't run without the fingerprint, which can't be copied or 
erased. . , .Radio Shack, Fort Worth, TX, has introduced a 64K version of its TRS-80 Color Computer, 
The revised system features a typewriter-quality keyboard, a white case, and Extended BASIC for 
$399.95. Radio Shack is also offering a single-button mechanical mouse for the Color Computer for 
$49.95... .Sorcim Corp., San Jose, CA, has added graphics capabilities to its Supercalc spreadsheet 
program. Supercalc 3, on one single-sided disk for a 64K IBM PC or Compaq, will cost $395. Sorcim is 
working on a CP/M version. . . .Direct Inc., Santa Clara, CA, is introducing a $3995 16-bit computer 
with full mainframe terminal capabilities. The 808B-based 1600 Series includes MS-DOS, a 280 pro- 
cessor for CP/M-80 applications, and either an HP 2620-compatible or a DEC VT-131-compatible ter- 
minal. . . .CBS Inc. and Tandy Corp. have agreed to grant each other software conversion rights. .. . 
Apple Computer, Cupertino, CA, has introduced a four-pen color plotter for $995. . . . The Micropro 
User's Group (MUG), Larkspur, CA, has been established for users of Micropro International Corp. soft- 
ware, including Wordstar, Calcstar, and Infostar. . . .Micropro is now selling Wordstar for Concurrent 
CP/M-86. . . .Visicorp, San Jose, CA, has introduced Visicalc IV, combining Visicalc with Multisoft 
Corp.'s $99 Stretchcalc. Adding graphics and sorting features, Visicalc IV for the IBM PC costs 
$295. . . Western Digital Corp., Irvine, CA, reports that its Ada compiler for its $20,000 Series 1600 
microcomputer has been approved by the U.S. Department of Defense. . . .North Star Computers, San 
Leandro, CA, is offering a ''flexible'" bundle of software with its Advantage and Horizon computers. 
Users can choose from among 26 programs — $1100 to $2000 worth of software — offered by North 
Star. . . .Morrow Designs, San Leandro, CA, has intredugas the Micro Decision MD-11, a $2745 hard- 
disk version of its ZBO-based MD-1. 
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Pick the positively 

perfect, practical, 

nrinter-port peripheral 
package, from 
PERCOM DATA! 


That's right.. .the positively perfect PERCOM DATA Sy", floppy disk drive with a BUILT-IN 
PRINTER-PORT, for your Atari* 400/800 is now available! 

Until now, Atari computer owners who wanted to hook a printer to their computer had only one 
choice...spend about $220 for an interface device. THOSE DAYS ARE OVER. PERCOM DATA has 
built a parallel printer-port right into its new AT88 PD model. Now you can add a quality disk drive 

stem AND have a place to plug in a printer... WITHOUT BUYING an interface. 
The AT88 51 PD™ disk drive operates in both single density (88K bytes formatted) and double 
density (176K bytes formatted). 
What more could you want? NO INTERFACE...a high quality PERCOM DATA disk drive... AND a 
built-in PRINTER-PORT ... all with a price of $599. 
Pick up a positively perfect RERUM pale disk drive, with j 
printer-port.. To 
For the name of an authorized PERCOM DATA Dealer near you, 
call our TOLL-FREE HOTLINE 1-800-527-1222 NOW, or write 


for more information. 


pan nding Your Periph I 


A mos un a | 
TM NET TWOF RK RKs 4 ARE | 
LED 220 Pagemill Road, Dallas “Texas 375243 Ys )3. 340-5800 00 | 
1-800. 5 27-1222 | 
ri ls 8 registered trademark of Atari, Inc. = ATBB 81 PD is a trademark of Percom D ata Corporation. COPYRIGH 


i 
di-i-i-Tal rT Pr 1()9xOD?DRDATIMygm3AId3106D 
T re 1COM DATA CORP: P U d ra idd 5 AS, 


Prices subject to change without notice. | 
" _ " wae pa rea | 
Circle 357 on inquiry card. | 


Intertec Offers 
—. [heWarranty 
Your First Computer 


Should ve Offered. 


The rationale behind the 
conventional 90-day warranty 
is that anything likely to go 
wrong will go wrong in the first 
3 months. 

But it can take 3 months 
just to get comfortable with a 
new system. That's the honey- 
moon-period, when you treat 
your equipment with the deli- 
cacy of a safecracker. 


COPS F 


"Uu SG 
SEA 


CompuStar can network up to 255 intelligent 
terminals and give each of them access to 
common or restricted databases. 


Ah, but now it's 5 months 
downthe road,the honeymoon 
is over, your equipment has 
finally begun to justify its cost, 
and that's the afternoon your 
processor s fan succumbs to 
fatigue. 

Or maybe the malfunction 
is more gradual, like a disk- 
head drifting increasingly out 
of alignment. 

Or more elusive, like an in- 
termittent failure due to border- 
line components. 

When You BuildThem 
Stronger, You Can Back 
em Longer. 

And that's why all Intertec 
terminals, computer networks 
and disk storage systems come 
with a full year of coverage. 
Not because you'll need it,but 
to assure you that you won't. 


“CPIM is a regixteneci Hrauerruuk of Digitol Research. 
* Microsoft Basic iy a registrni trademark of Mcrnsoft Corporation. 


See—unlike other makers, 
we know what we're standing 
behind. 

We don't slap Intertec 
nameplates on other people's 
parts. We build virtually all our 
equipment ourselves. 


And we assemble it ourselves. 


And we test and re-test it 
ourselves. 


More Bytes 
For Your Buck. 
That's also why 
we can offer you flatly 
superior dollar-values. 
In single-user 


our SuperBrain offers 
twin Z80s, standard; 
64 kbytes of dynamic ram, 
standard; up to 1.5 mbytes of 
disk storage, standard; 

CP/M 2.2* and MBasic; 
standard. 

And compared to conven- 
tional multi-user systems, our 
CompuStar systems can give 
you many more hours of 
productive labor every day — 
because, instead of depending 
on acentral processor for data 
manipulation, each worksta- 
tion in a CompuStar network 
has its own processor and its 
own 64 kbytes of ram. 

As a result, you can have 
anywhere from 2 to 255 work- 
stations working simultaneously 
without suffering noticeable 
declines in execution-time. 

WhyJust Expand When 

You Can Up-Grade? 

In fact, if you assess your 
expansion alternatives in terms 
of relative payback potential, 


Circle 238 on inquiry card. 


desk tops, for example, 


equipment from 
scratch, we can 
afford to do it right 
and still hold down 
Our prices. 


you're very likely to find that 
up-grading with Intertec equip- 
ment from scratch would be 
more cost-effective than 
burdening your existing instal- 
lation with add-ons. 

Dollar for dollar, the Inter- 
tec system is apt to be not only 
faster, more powerful and more 
versatile, but more reliable and 
better supported. 


Service On Site? 
Within 4 Hours? 


In addition to our one-year 
warranty, and the carry-in 
service provided by authorized 
Intertec dealers, we also have 
600 factory-trained technicians 
to provide service on-site in 120 
U.S. cities, often within 4 hours. 

To arrange for that service 


Since we build our 


just call our Customer Services 
Department at 803/798-9100. 
Atthesame time we'll be happy 
to give you the name of your 
nearest Intertec dealer. 

Or write on your letterhead 
to Intertec Data Systems Cor- 
poration, 2300 Broad River 
Road, Columbia, SC 29210. 


intertec 
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Apple? II, Ile 
5 megabyte 
Removable 


HARD. DISK" 
51,295 


HARD. DISK is 
designed for fast access 
to large data files. 
The Removable | 
HARD. DISK PAC™ 
can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 
drives. 
One Year Warranty 
205-871-0987 
Digital Electronics S ystems 


107 Euclid Avenue 
Mountain Brook, AL 35213 


HARD. DISK, PAC are are iradeenaarks ^ ‘Digital Electronic 
Sysuems, Inc, 
Apple U1, Ite it a readenark of Apple Computer, lac. 
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Letters 


Feedback on 
IBM PC 
Word Tools 


"Word Tools for the IBM Personal 
Computer" by Richard S. Shuford (May, 
page 176) has done more to educate me on 
the subject than any other source I have 
been able to locate. 1 just had to write and 
let you know how much I enjoyed it, even 
though I am not an IBM PC owner. 

[n particular, 1 found his comparison 
table valuable, and I appreciate the 
perspective imparted by comparison of 
the programs (Volkswriter, Easywriter II, 
Wordstar, and The Final Word) on the 
basis of what they do (and don't do) well. 
I'm sitting at the edge of my keyboard 
waiting to learn the name of the 
mysterious fifth program, which he used 
to edit the article. 

I noticed a string of features and com- 
mands in his comments on The Final 
Word that appear to be nearly identical to 
those in Perfect Writer. As examples, the 
embedded style commands in photo 12 on 
page 210 appear identical to those in 
Perfect Writer, and the features described 
in column 2 of the text on that page also 
bear striking resemblances. [s there a com- 
mon origin for these characteristics? 


Loren Marshall 
1705 Bartlett Dr. 
Anchorage, AK 99507 


The "mysterious" fifth program was 
Sorcim Corporation's Superwriter, which 
l used to write about two-thirds of the text 
in the review (the other third of the text 
was written using The Final Word, and I 
banged out most of the large table on my 
electric typewriter), We plan to review 
Superwriter and several other new word- 
processing programs in future issues. 

Both Mark of the Unicorn's The Final 
Word and Perfect Software's Perfect 
Writer owe their inspiration to the 
EMACS text-editing system developed by 
Dr. Richard Stallman at the Massa- 
chusetts Institute of Technology. Perfect 
Writer and Mark of the Unicorn's MINCE 
mimic EMACS more closely than does 
The Final Word, . . , R.5.S. 


I was very pleased to read the section 
on "preliminary cautions" in "Word Tools 
for the IBM Personal Computer” and then 
choose word-processing software based 
on those needs. 1 think reviewers often 


miss the crucial point that the user's own 
needs should be analyzed first. I have a 
few observations from my own experi- 
ences with a variety of word-processing 
programs that some readers may find in- 
teresting. (I have never used an IBM PC, 
but my experiences with CP/M-80 word 
processors certainly have the same impli- 
cations for PC owners.) 

About a year ago, our company, which 
specializes in software and turnkey sys- 
tems for law firms, began installing an ex- 
tensive multiprocessor CP/M-compatible 
system in our pilot-site law firm, Word 
processing is the cornerstone of law-office 
automation, so we were eager to identify 
the best possible software for the firm. We 
looked at Benchmark, Select, and some 
others but finally found two derivatives of 
EMACS: Perfect Writer and The Final 
Word. Perfect Writer, after evaluation, 
seemed a better choice than The Final 
Word, One reason was that we didn't like 
the forward/reverse orientation of The 
Final Word and preferred Perfect Writer's 
separate commands for backward and 
forward operations. In addition, 1 use 
Perfect Writer to compose my PL/I source 
code and find it excellent for this purpose. 
However, our attempt at implementing it 
for the law firm was an utter disaster. 

A question that word-processing users 
should ask themselves is; "Am I primarily 
a text creator/manipulator, or am [ a text 
printer?" I would say that programmers, 
lawyers, and other professionals are large- 
ly text manipulators in that they either do 
not have a need for perfectly formatted 
print or they have support staff do their 
printing for them. Secretaries and other 
clerical workers are certainly interested in 
text-creation features, but to them the 
bottom line is getting that letter, brief, or 
report to their bosses or in the mai] in the 
proper format at the proper time. 

After a few months of using Perfect 
Writer, this distinction became obvious to 
us. The embedded formatting-commands 
approach of Perfect Writer was impossi- 
ble for a busy law firm in which countless 
printed documents are produced each 
day. We found that just one simple for- 
matting-command mistake would ruin the 
format of an entire document, and even a 
simple two-page letter required enough of 
these embedded commands to make at 
least one mistake likely. It frequently re- 
quired seven or eight attempts before a 
document printed correctly. Although we 
clung to Perfect Writer for a long time, we 


With all the clamor about personal computers, 
a fundamental fact is often overlooked: 
some simply work better than others. 


Consider the COMPAQ Portable. 


pee ———4 t | 
a runs them all. The added usefulness is free 


There d ee The COMPAQ Portable doesn't cost 
Ja dpa u— any more than an ordinary desktop 
ching famiv computer. In fact, it costs hundreds less 
Me iuri m i than a comparably equipped IBM or 
pr Sea Apple® III. The COMPAQ Portable 


professional man- comes standard with one disk drive 


A computer will make you J 
more productive. A x 
computer will make you > | 
more efficient. You hear i 
ic everywhere. But you | | 
don't hear much about ^ =f 
which computer actually | | 


works best. agement of payables, and 128K bytes of 
receivables, inventory, memory, both of 
The COMPAQ Portable and payroll. which are usually 
fits under a standard airline There are programs extra-cost options 
seat for business trips. for making charts and The bottom Dra 
programs for com- is this—you 
Works in more municating with other just can't 
computers. 
places So you get portability 
With the COMPAQ™ qu and you don't give up 
Portable, you can be as pro- E problem-solving power. K- | 
ductive in your hotel room The combination adds "EL, popular 
Or yout lake house as in your - up to the most useful personal P ordi TEM PC Sn 
own office. It’s a reliable companion computer on the market today. P as is on the COMPAQ 
on a business trip. Its a powerful sales P able ç. 
aid in your customers office. Add-on options make it work buy a more ws 
6 You a move it from — to of- the way you work practical, useful, productive computer. 
ce to share its resources. You can 
move it into the conference room to Inside the COMPAQ Portable are SPRECHEN USE, 
answer questions. three open slots. Most portables For the location of the Authorized 
What's more productive chan a don't have any. Electronic devices Dealer nearest you, call 1-800- 
computer? À computer that works for called expansion boards fit chose slots 231-9966. 
you in more places. and give = a Portable new 
powers. As with programs, expansion 2198) COMPAQ Compur Corporation 
Works with the greatest boards designed for the IBM will ar" trayeliomed arntenadiCllnmrendoedl Puiesiüinn 
work. With them, you can make your Apple ts a registered trademark of Apple Computer Corporation. 
number of programs personal computer more personal. 
The most important consideration Want to check a stock price? One —— 
when choosing a computer is "what expansion board enables 
programs will it run?" the COMPAQ Portable 
The COMPAQ Portable runs more | tohandle those communi- 
programs than any other portable.In | cations over ordinary 
fact, it runs more than most non- phone lines. 
porrables because it runs all che pop- Want to use your com- 
ular programs written for the IBM® pany’s central computer 
Personal Computer without any mod- files while you're on a 
ification. There are hundreds of trip? There are boards 
them. They are available at computer that allow the COMPAQ 
stores all over che country. Portable to communicate 
Imagine the power of a portable with a variety of large 
word processor. There are dozens of computers. E jk. : 
word processing programs available Other boards let you hook - 1 l ' , I l , ar ', t n 
for the COMPAQ Portable. up controllers for computer LILELLUELiG 
Planning, problem-solving, and games, increase memory ! | 
"what-ifs" are a cinch with a variety capacity, or connect several 
of popular electronic spreadsheet personal computers in a 


programs. The COMPAQ Portable network. 


The most computer you can carry 
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eventually relented and installed Word- 
star. "What you see is what you get" has 
proven to be the answer. 

[ strongly believe that the most impor- 
tant factor in choosing word-processing 
software is deciding whether text creation 
or text printing is most important. If the 
user is a text printer, then by all means go 
with an “on-screen-formatting"” type sys- 
tem and avoid the "embedded-commands" 
systems like The Final Word and Perfect 
Writer. Once you have made this distinc- 
tion, then you can leisurely compare 
sophisticated features among “on-screen” 
systems, 


Paul W, Stackhouse 
Robert Glass & Company 
1 Liberty Sq. 

Boston, MA 02109 


Double-Spacing with Wordstar 


I learned a great deal from Richard S. 
Shuford's lengthy review of word- 
processing programs for the IBM Personal 
Computer. As an admirer and a heavy 
user of Wordstar, Í am often amused 
when I observe that some of the important 
special features of the program are 
unknown even by the experts, I learn 
something new about the program almost 
every month, 

This is a prelude to pointing out an er- 
ror in your article, You complained that 
to print out single- and double-spaced ver- 
sions of the same manuscript you have to 
reformat all the paragraphs before the sec- 
ond printing. Not true. The dot command 
controls line spacing. If it is the last dot 
command used at the beginning of the 
manuscript, it will not only print any de- 
sired line height (in n/48ths of an inch), 
but it will also display page breaks on the 
screen where they will occur during print- 
ing. So you can choose any line height 
you want, edit on the screen single- 
spaced, and see the page breaks where 
they will occur when the manuscript is 
typed to your specifications. If you want 
to print two copies of the manuscript with 
different line spacings, you need only 
change the single dot command at the be- 
ginning of the text and resave. The pro- 
gram will take care of all the rest, 


David Gutman 
5448 East View Park 
Chicago, IL 60615 


The method of reformatting for line 
spacing (for double- or single-spaced text) 
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by the Control-Q, Control-Q, Contral-B 
sequence is not completely satisfactory 
because extra Return characters must be 
inserted or removed between the para- 
graphs for consistent spacing. Refor- 
matting the line spacing by the .LH dot 
command works if you have one of the 
daisy-wheel printers supported by Micro- 
pro, but Wordstar does not seem to sup- 
port the feature for some less-common 
daisy-wheel units and most dot-matrix 
printers, . . . R.S.S. 


[ enjoyed the review of four word-pro- 
cessing programs. There is a way, how- 
ever, to change the line spacing in Word- 
star other than reforming each paragraph, 
which I found out by writing to Micropro 
International, [ received this answer: at 
the beginning oF the document, insert 
these two dot commands that will be in- 
terpreted by the Mailmerge routine: 


.PF ON 
LS 1 (or 2) 


The first line turns on print-time for- 
matting; the second line sets the single- or 
double-spacing. 


Bruce [. McLaren 
203 Briarwood Dr. 
Terre Haute, IN 47803 


Acquiring Mailmerge does indeed give 
you more formatting capability, but the 
scope of the review was limited to only 
the four basic software products. In addi- 
tion to Micropro's Mailmerge and Spell- 
star, many software products from out- 
side vendors are on the market to add 
capability to Wordstar. , , , R.S.S. 


I may be able to help Mr. Shuford with 
one of his Wordstar difficulties: single- 
spacing drafts and double-spacing submis- 
sions. 

Instead of running Wordstar on an IBM 
PC with an IBM or Epson printer, I'm 
using a new Morrow Micro Decision with 
a Star Micronics Gemini-10 printer and 
running the 8-bit CP/M Wordstar, I un- 
derstand, however, that the Gemini-10 
uses the same control codes and has es- 
sentially the same capabilities as the IBM 
or Epson (except for the Gemini-10's pro- 
portional Font), so this might work. 

When I'm using normal type (10 charac- 
ters per inch, 65 characters to a line), 1 
always insert 


bp on 
po 0 


at the beginning of the text (and see the 
question mark come up on the first line). 
Then, before printing, I run a simple 
Microsoft BASIC program that contains a 
printer menu. For this form, it effectively 
does 


"LPRINT CHR$(27); "M"; CHR$(10); 
CHR5(27); “Q”; CHR$(75);" 


—telling the printer that the left 
margin is 10 and the right limit is 75. That 
way, the printer runs full speed and does 
the work. (It makes a big difference in 
throughput: I'm getting better than 50 cps 
(characters per second) start-to-finish 
speed on articles using Wordstar, includ- 
ing waits, formfeeds, and all.) 

For the double-spaced submission, you 
add “CHR&(27); "A"; CHRS(24)" to your 
LPRINT, and you add these lines at the 
beginning of your Wordstar document: 


.pl 33 
mt 1 
hm 1 
.fm 1 
.mb 4 


These define a shorter Wordstar page with 
narrower margins, modified slightly to 
deal with the linefeed you get compli- 
ments of the LPRINT statement, That is 
five lines of typing (of course, you can 
have it as a text file on the Wordstar disk 
and copy it in to the document), but it's 
better than reformatting. lm inclined to 
make a single inspection pass through the 
document before printing to check page 
breaks. Note that one other thing had to 
be done, because the original-version 
Gemini buffer is either loading or print- 
ing, never both: change the transmission 
speed to 9600 bits per second. I've got the 
serial board —necessary for the Morrow— 
and it works like a champ at 9600 bps, 


Walt Crawford 
The Research Libraries Group 
Stanford, CA 94305 


I don't have a Star Micronics Gemini-10 
printer handy, so I tried this with my Ep- 
son MX-80 with Graftrax-Plus. Aside 
from the Epson's lack of a printer com- 
mand to set the left margin, the double- 
spacing worked, and the method does 
print somewhat faster than Wordstar 
unaided. (Incidentally, the later "X" ver- 


QUADCHROME" 


The first and only color graphics adapter board 


your IBM PC or X 


e Most advanced color graphics 
board you can buy. 

e 136 different colors, and 
expandable memory. 

a No additional board or modification 
needed to run existing software— 
completely PC-compatible. 

e Serves your graphics needs today 
ready to meet your expanded 
needs tomorrow. 


Start with Quadcolor | 

Quadcolor | adapts to any color 
monitor and starts you off with 
32K of memory. That means that in 
text mode you get 16 active video 
pages with a 40 column forrnat or 
8 pages with 80 column. Twice 

as many as IBM's Color Graphics 
Adapter offers. 

When you switch to the graphics 
mode, Quadcolor I's 32K memory 
lets you create two complete pages. 
You can even modify one page while 
the other is being displayed, for 
special effects like animation. 


Choose 2 true colors for high- 
resolution displays on RGB 
monitors. With Quadcolor, there's 
no reason to limit yourself to 
black-and-white. 


Quadcolor | | 


Quadcolor ! also offers support for 
a light pen and an RF modulator 
connector for use with a home 
television set, 


Grow with Quadcolor Il 

As your needs change, plug 

Quadcolor il into Quadcolor ! and get 

a total of 96K of memory combined 

with higher resolution brt-mapped 

IR Quadcolor Il also includes 
ICQ, a software package that 


Display shown on screen produced with Quadcolor Il. 
IBM is a registered trademark of International Business Machines Corporation. 


T will ever need. 


enhances the IBM's own BASIC 
capabilities. 

Display graphics like a bar chart, 

and text like graph labels, together 
on the same screen. Now that's 
Quadcolor teamwork. 


When you're in the mood for fun 
and games, Quadcolor II has a game 
port available for your use. 


The choice is clear 

Quadcolor is the only graphics 
board that can offer you all these 
features and the solid tradition 

of Quadram Quality. Nobody even 
comes close. 5o be sure you choose 
tomorrow's color graphics board 
today—Quadcolor by Quadram. 
With Quadcotor, looking good never 
looked so good. M 


QUADRAMÉ 


An Misit] Sykes Comegny 


4355 International Bivd /Norcross, Ga. 30093 
(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 
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€ Copyright 1983 Quadram Corporation 
All rights reserved 


n kit 1d 1d. of per: son ` 
siness computer. 


The kind of person who doesn't TTE cjowd . In business. Or away 
from it. You've succeeded by making your own decisions. 


And when it comes to a decision on computers, you know that you don't - 
have to pay a lot of money to pet a lot ol computer. Morrow knows that too. 


Thats why we make a complete line of: systems, including software, 
from $1599 to $2745. Plus letter-quality printers starting at $595. All, with perform- 
ance so reliable you'll probably : never need the nationwide service we olfer 
from Xerox. - 


But maybe you don't know this: We've just introduced a hard- disk System 
with more performance at a lower price than anything y elsé on the market. 
Anything. - 

The new MDI! includes an 11MB hard disk; 400K of floppy memory: 
128K RAM; 8K ROM; 2 serial, 1 parallel and a main frame communications port. 
Add the legendary speed of the Morrow controller, oe! package p solt- 
ware, plus a full-size terminal, and you may not be - ' 
ready for the price: $2745, complete. 


Morrow has never built computers to 
please everybody. We build them for people who 
demand value. 


It's simple. Those who know buy Morrow. 
The computer for 
independent people. 
Morrow, 600 McCormick Street, San Leandro, CA 95477 


For the Morrow dealer nearest you, call: (8001 521-3493 onn al a Hes = 
(415) 430-1970 In California | LIS = m 


New IIMB MDII for $2745 
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sions of the Gemini printers are supposed 
to have remedied the bottleneck of the 
single-minded character buffer.) . 
R.S.S. 


Searching for the 
Unsearchable 


There was one error in Mr. Shuford's 
comments that might be significant to 
people deciding whether to buy Wordstar. 
He says it "is not possible to use the search 
functions to locate embedded print- 
attribute characters. If you want to 
change all of your underlined text to bold- 
face, you have to search for it the hard 
way—by eye." 

This is true For only three of Wordstar's 
approximately 20 print-attribute com- 
mands: the ones for alternate character 
width, nonbreak space characters, and 
underlining. (Their codes, Control-A, -O, 
and -S, are used in the search functions as 
wildcard codes to allow searching for am- 
biguous characters.) Even so, there are 
ways around this problem. 

People using Wordstar with a modern 
dot-matrix printer will not often have a 
problem with Control-S because they'd 


probably rather use an italic font instead 
of underlining. I have set up Control-R 
and Control-Q to turn italics on and off. 

By the way, it is possible to enter Con- 
trol-À, -O, and -$ in a replace string, so a 
second way to handle the problem is to 
write the document with another charac- 
ter string substituting for the unsearchable 
one until the time comes to print, then 
replace it. This is especially appropriate 
when printing a draft on a dot-matrix 
printer and the final copy on a daisy- 
wheel unit. 

A third approach is to surround the un- 
searchable characters with searchable 
characters that do nothing. I use Control- 
D, Control-X, and Control-Y in this way: 


IDISID 
IXIOIX 
IYTATY 


These guardian characters are ordinarily 
used as toggles and cancel out after two 
occurrences. In the search string, 1 enter: 


IDISID 
IXISIX 
[Y!SIY 


JUST SAY THE F 


EE 


TO GET 12 
PRO GRAM 


EAI 


or D BA UD, 
M ‘ABLE A LUTO 


° 500/ 1200 Baud 


* Full or Half Duplex 
* Audio Phone Line Monitor 


| * Two-Year Limited Warranty 
Password?" Is the new USR™ friendly mo- 
dem, designed for use with any sinall 
computer on the market today. We have 
compressed [nto Its miniature (shown ac- 
tual size) case every operating feature for 
unattended high speed telecomputing. With 
auto dlal/ answer and auto mode /speed se- 
lect there Is little to do but turn it on. So com- 
pact it mounts on the computer wlth 
Velcro®; when you carry your computer you 
can pocket your Password. So brilllantly 
concelved it achieves all this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your dealer doesn't 
know the Password yet, write or call for com- 


"suga specifications, 


pre all trademarks of U.S. Robotics Inc. 


| ™ U.S. ROBOTICS INC™ 
| LS? B 1123 WEST WASHINGTON 
| CHICAGO, ILLINOIS 680607 


(312) 733-0497 
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* Auto Dial, Telpac™ software available 


ted list for Password complete wtih power phone, 
2 interface cables. TelpacTM software d tora extra, 


cu a m Tetpac. USR logo and the U.S, Robotics corporate name 
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(Here, Control-S has its special wildcard 
meaning: search for a nonalphabetic or 
nonnumeric character.) IF you've used a 
double-strike, strikeout, or ribbon-color- 
change as the printing-attribute character, 
you'll find it, too. (This should not cause 
trouble unless you are replacing globally.) 

Admilttedly, these added key codes are 
tedious unless you set up a keyboard 
macroinstruction using a program like 
Smartkey (from ICI Computers, POB 
255, Aurora, CO 97002) under CP/M-80 
or Prokey (from Rosesoft, POB 5850, 
Seattle, WA 98105) under PC-DOS. 

The remainder of the 20-odd printing 
codes can be searched for in the usual 
manner, but enter them into the search 
string as they appear on the screen, not as 
you would while typing them into the 
document. Some control codes are used 
for cursor movement in the search func- 
tions; Control-P must be entered before 
them—this somewhat obscure require- 
ment is a frequent source of confusion. 

One important reason to search for the 
Control-A and Control-S codes is to make 
sure that their attributes are eventually 
turned off, so your printout doesn't go on 
with page after page of underlining or 


choose from among 

fan unmatched range of 

| software-selectable 
options, including vari- 
able baud rate selection, 
form width, form length; 
auto linefeed, linefeed mask; 


Xon/Xoft protocol, lowercase 
masking, shift wire mod support; 
duplex mode, parity, data format, 
video echo mode and a slot echo mode. 
PSIO can also open up new worlds for 
graphics, since it can reproduce your picture on 

any graphics printer. Rotate your picture, enlarge 


it, change it as you wish. 


- OPEN YOUR APPLE TO A 
WORLD OF COMMUNICATION `; 


Videx' new PSIO Dual Function " 
Interface Card gives you a whole’ e 
new world of communication... " ñ " 
with a whole new ease à 
of operation. M . 

. 
The PSIO allows you to use a Once you've chosen your 
printer (parallel ee ° - LI ji jo Naa a OVEN 
dnd a modem (serial I/O sophisticate 
port) simultaneously, . akran k RAM) will 
through use ot just one remember and perma- 
card! But best of all, = ' ' . nently Hg Ea va That 
the PSIO makes com- ` means you won't have to 
municating through j : z give the same config- 
either method worlds e ~ urations over and over 
easier than it’s ever E again ... your PSIO will 
| been before. , do it for you. And if you 
The PSIO lets you è want to change those 


configurations, you can 
do it through software in- 
Stead of through the con- - 
fusing array of switches that 
other cards use. 
The PSIO will work with any: 
printer/modem you now hap- 
pen to own...and it will work with 
any Blinter/modem you happen to 
purchase in the future. doo ia 
Definitely! _ 
The PSIO is. completely compatible with 
BASIC, Pascal and CP/M® systems. 


The PSIO from Videx .. .how in the world 
uper duc Do vit hot jt?! 
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897 N.W. Grant Avenue, Corvallis, OR 97330 503-758-0521 Apple is a registered trademark 


ol Apple Computer inc 


character spacing. It’s a good idea to do 
this with all print functions that modify 
more than a single character. 


John S. Allen 
40 Rugg Rd. 
Allston, MA 02134 


Mr. Allen has rightly pointed out that 
most of the attribute characters can be 
searched; I'm sorry that I did not ex- 
haustively test for searching all the 
printing-attribute characters. (A minor 
quibble: in addition to Control-S, -O, and 


d 


des cant bine ibe te ogram up lo 8 EE/ 
EPROMS simullaneously usi e lgtesi stake al the an 
programming algonthms "e can lest and duplicate a 
wide variety ol devices trom ÓX lo 254K There gre no 
personaliy modules fo buy. 8 digit alphanumeric 
display prompts user wih mesages Ths uni is ex 
tremely easy lo ii and s ideally suited for a pro 
duction environment 


QUV-TB" series UV EPROM ERASERS 
QUV-T8/2T ($97.50) s an indusinal quality ermer 
in a steel enclosure with a 5^ wide lray UV in- 
dicatot lens aniistabic pad. 60 minute timer and 
salety intenock swich are standard p B 24 
EPISOMS. 15:20 minules orase time tor iS 
QUV-T6 / Z ($124.95) Similar to QUV T8/2T (with 40% 
lasiet Erase Time) 
QIIV-T8 /2N ($68.95) Same as the QUV TB/ZT version 
wilhoul the ime: and salety inladock switch 
QUV-T8 /1 ($49.95) Econom Lola Ane o i 
part plastic case Erasas 15 19 EPROMS in 15 


"MOHA is a registered trademark of iat — 


A, Control-N cannot be used in a search 
string.) However, it seems desirable to 
have program features work identically 
for all possible cases. When a feature 
works in one case and not another, the 
user will probably be confused and will 
certainly be burdened with keeping track 
of what works and what doesn't. He or 
she will probably disregard the feature. 
Likewise, for most users, if a feature is 
poorly documented it might as well not 
exist. 

Several other readers who wrote to in- 
form me about how Wordstar works on 


h e computer of lermunal This unii can 
rogram the micro chips such as the 8478. 8749. 8751 
zn 42 8755 The pice includes all modules up lo 32K 
EPROMS S The 8748 & 8749H NUücros Upload /downloacd is 
done by eilher Motorola or Intel Hex tormeat 


PROMPRO-5™ 
SERIAL RS-232 STAND-ALONE ...... $689.00 
This extremely versatile programmer hos as much as 
EK nE enj A a Pg R dedicated io Ihe EE/ 
AM bullér can be eher 
through a bi Nus temninal or by user large! system 
emulation) PROMPRO 8 R dig alphanumenc 
display prompts user with lhe system messages 
keypad ophen is avaiable lor slandalone ediling An 
impressive range of devices gie programmed (as stan- 
dard features 


The Right Equipment for Your Eproms at the Right Price! 


Lol tA 


| IBM PC 
5 TEKTRONICS 8002 


LOGICAL DEVICES, INC. 


AVAILABLE SOFTWARE DRIVERS 
2 APPLE II 3 MDSISIS 


4 CPM 
6 ATARI 7 TRS 80 COLOR 8 FLEX 


20 October 19863 © BYTE Publications Inc. 


IE wei = Sih PLACE Pratl atthe FLO ER KH 
TEL. (305) 97 TW: 510-955-95 
DISTRIBUTORS WELCOME FOR "QUALIFICATIONS 
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8-bit CP/M-80 systems were not aware of 
the differences in support and documenta- 
tion in the 16-bit IBM PC version. Until 
the recent release of PC-DOS Wordstar 
version 3.3, many customization features 
enjoyed by 8-bit users were simply not 
available to IBM PC users. But aside from 
slightly better installation options and 
faster writing of screen displays, version 
3.3 is not very different from the Word- 
star I tested. . . . R.S.S. 


TRS-80 Model 16 
Problems 


We recently purchased a Radio Shack 
Model 16 microcomputer and upgraded a 
Model II to a 16. We were faced with the 
prospect of no software for the Model 16 
for over six months. The software prom- 
ised by Radio Shack has finally arrived 
and is a version of Xenix. A Microsoft 
BASIC (TRS-Xenix BASIC) interpreter is 
also available. 

We were especially interested in obtain- 
ing what we expected would be a superior 
performing BASIC interpreter. The 68000 
processor would appear to offer a signifi- 
cant performance advantage over the 
Z80. We have run some simple bench- 
marks (benchmarks No. 1 and No. 2) to 
test the speed of the new 68000-based in- 
terpreter. Frankly, we're shocked! 

Enclosed is a copy of the two bench- 
marks and timed results for various com- 
puters. Because of the poor performance 
of the TRS-Xenix system, we were con- 
cerned about the effective clock speed of 
the 68000 in the Model 16. We ran 
another benchmark and found the clock 
speed of the 68000 to be about 6 MHz, as 
advertised by Radio Shack. Clearly 
something is seriously wrong with the 
TRS-Xenix BASIC and perhaps even with 
Xenix as it is implemented on the Model 
16. We need a faster BASIC interpreter 
and are hoping some software supplier 
will help us recover the investment we 
have made in Radio Shack equipment. 

We are not confident, though, that the 
Model 16 can be improved significantly. 
We have run two benchmarks on the 
Model 16, one using TRSDOS-16 with an 
assembly-language program, and Micro- 
soft BASIC in the Z80 mode. The bench- 
mark echoes the character “1” to the 
screen 10,000 times. The assembly-lan- 
guage version uses TRSDOS-16 system 
calls. Shockingly, the BASIC version runs 
twice as fast, In our opinion, the speed of 
the Model 16 is totally unacceptable. We 


double sided 
double density 


Plug compatible with standard 5V4" drives, 
but occupying Just one-half the space, 
these Amdisk-V minifloppy disk drives ore 
engineered for solid performance and relia- 
bility . . . and they're available nowl 


Drives are available with black faceplate. 
Just circle the reader service number 


for complete specifications and quantity 
pricing. 


2201 Lively Blvd. * Elk Grove Vilage. IL 60007 A WADEK 
(312) 364-1180 TLX: 25-4786 


REGIONAL OFFICES: Calif. (714) 662-3949 * Texas (817) 498-2334 


Amdek . .. your guide to innovative computing! Circle 32 on inquiry card. 


Ranas disk drive was 
twice as good as Apple's 
with one head. 


Now we have two. 


We added another head 
so you won't have to buy another disk. 


That's the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage, for more information, 


for keeping larger records, 
= rpm 


and for improved perfor- 
mance of your systern. 
That's what our new Elite 
Two and Elite Three offers. 
It's the first double headed 
Apple* compatible disk 
drive in the industry. And of 
| | was, COurse, the technology is 
iaupanor dak peromanespower” from Rana. We're the Com- 
palqreuch ay UE. pany who gave you 163K 
bytes of storage with our Elite One, a 14% increase 
over Apple's. And now with our high tech double 
sided heads, our Elite Two and Three offers you two 
to four times more storage than Apple's. That's 
really taking a byte out of the competition. 
We put our heads together 
to give you a superior disk drive. 

We designed the Elite Three to give you near 
hard disk capacity, with all the advantages of a 
minifloppy system. The double sided head oper- 
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take 4% Apples to give you 
that. And cost you three times our Elite Three's 
reasonable $849 pricetag. 


It takes 442 Apples to equal the capacity 
ol our supenor Elite Three. 


The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
don't require top-of-the-line capacity Costwise, it 
takes 2V» Apple drives to equal the performance of 
our Elite wo. And twice as many diskettes. Leave it 
to Rana to produce the most cost efficient disk 
drive in the world. 


We've always had the quts to be a leader. 


Our double sided head may be an industry 
first for Apple computers, but nobody was surprised. 


(R) Apple is a registered trademark o! Apple Computer, Inc. 
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They ve come to expect it from us. Because Rana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 


Your word processor stores 5 limes as many pages of text on an Elite Three 
diskette as the cosi ineffective Apple. 


and accurate head positioning. À first with attrac- 
tive styling, faster access time, and the conve- 
nience of storing a lot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

So ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 


NOW AVAILABLE FOR THE APPLE Ill. . . 
THE ELITE TWO.THREE AND ELITE THREE. THREE 


Ranaosysiems 


21300 Superior St, Chatsworth, CA 91311 (213) 706-5484. For dealer Informalion call toll 
free: 18004212207. In Calltomia oniy call: 1-800-262-1221. Source Number. TOTO 


Available at ali participating Computariand stores and other ling computar dealers. 
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would welcome any response Radio 
Shack might be willing to offer on the per- 
formance of its Model 16. 


| Sam Harp 
Marvin 5tone 
Oklahoma State University 
Department of Agricultural Engineering 
Agricultural Hall, Room 227 

Stillwater, OK 74078 


Thank you for the opportunity to re- 
spond to the letter by Sam Harp and Mar- 
vin Stone of the Department of Agri- 
cultural Engineering at Oklahoma State 
University. 

We have studied the benchmark tests as 
submitted by OSU, and we do not 
substantially disagree with the timings of 
the tests for the TRS-80. The tests appear 
to make a Model II running a BASIC pro- 
gram under TRSDOS a faster machine 
than a Model 16 running TRSDOS-16 ora 
Model 16 running TRS-Xenix. 

As with all benchmark tests, it is appro- 
priate to say that the particular program 
used has much to do with the timed results. 
Benchmark #1 is a straightforward BASIC 
program that evaluates the sine of an ex- 
| pression containing one numeric variable 
raised to the power of a second variable 
and repeats this 1000 times. In Model I 
BASIC, both the exponentiation and the 
SIN function are evaluated with single 
precision only, there being no other pos- 
sibility. In MBASIC for TRS-Xenix, the 
same functions are evaluated with double 
JOL precision only, there being no possibility 
Sentinel Computer Products, Division of Packaging Industries C. A Own tnem = of performing any math routine at any 

i 7 other precision. So we have the situation 
where identical syntax typed into the two 
BASICs will give comparisons of speed 
for that program, but the two programs 
are radically different internaily. 

Radio Shack was pleased to be able to 
offer the Decimal Math Pack as an in- 
tegral part of TRS-Xenix MBASIC. This 
removes the "rounding errors" that are an 
inevitable part of Model Il BASIC; of 
course, this newfound "accuracy" has 
| been at the expense of the speed of some 
functions, particularly trigonometric 
functions such as SIN. The BCD (binary- 
coded detimal) math routines are one of 
the many ways in which we believe we 
have been able to provide a superior per- 
forming BASIC. But this does not mean 
that all math ts slower because it is in dou- 
ble precision; in fact, a minor variation of 
the OSU benchmark (using any of the 
four standard arithmetic operators instead 
| of exponentiation and the SIN function) 
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ge Q. Teleteks 
| OV CHR SER: New Combo 
lae atio. o] Could Make 
| You A Hero! 


The SBC-II could be just the 
right ingredient for your latest 
concoction. The newest member 
of Teletek's family of multi-user, 
multi-processing S-100 products, 
the SBC-Ii essentially combines, 
or "sandwiches" two Teletek 
SBC-I's into one board. The SBC- 
Il provides the capability to sup- 
port two users from one standard 
size IEEE-696/S-100 slave board. 

The SBC-1I maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80B), 64K RAM, Serial I/O, and 
FIFO communications port to 
the system master. The system 
integrator benefits by getting 
complete support for two users 
for the price of one board. 

TurboDOS and MDZ 
operating systems will support 
combinations of SBC-I's and 
SBC-II's offering system design 
efficiency and flexibility never 
' eee mataas before possible. 

If you're hungry for value 
and efficiency, order an SBC-II 
from Teletek. You'll love every 
byte. 


TELETEK 


4600 Pell Drive 


CI £3 Fe Lu = ll Sacramento, CA 95838 
hi F d ! Ë | , 
j St a ANY E ak) (916) 920-4600 

, == | ! ^ " ; Telex 4991834 TELETEK 


Dealer inquiries invited. 


md 
AT 


© Teletek 1983 
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Letters 


will run faster on Xenix than on the Model 
Il. 

Program mixes containing a substantial 
proportion of trigonometry will run 
slower than a program containing little or 
no trigonometry in either BASIC, and this 
time differential will be greater on 
MBASIC than on Model II BASIC. OSU's 
Solar Energy Benchmark program con- 
tains a substantial proportion of trigono- 
metric functions. 


Philip 5. Hurrell 

Radio Shack Computer Customer Service 
400 Atrium-One Tandy Center 

Fort Worth, TX 76102 


Program 


230 '*** MODEL 16 (TRS-XENIX). .... 132.0 
240 A=3.14159 

250 B= 3/7 

260 FOR [=1 to 1000 

270 Z=SIN(A—B) 

280 NEXT | 


Table 1: 


BENCHMARK #1 
EXECUTION TIME..... SECONDS 


The Most Promisi 
For An Orchestra. 


IBM PC (MS-DOS) |. | -... .. 29.0 
OSBORNE (CP/M)... ........ .. 43.0 
MODEL II Jn a 43.0 
APPLE II. T , 75.0 
Table 2: 

BENCHMARK #2 

EXECUTION TIME..... SECONDS 
IBM PC (PC-DOS).... . ...... .358 
OSBORNE (CP/M)... . . . 479 
MODEL li (TRSDOS)... . . . ,.429 


MODEL 16 (TRS-XENIX) ONE USER .677 
MODEL 16 (TRS-XENIX) TWO 


USERS 1316 


Editor's note: the program for Benchmark 
2 is an average BASIC program of 130 lines; 
due to lack of space, it is not included 
here... . G.W. 


Commodore 64 
Comments 


I must comment on several points 
raised in your review of the Commodore 
64 (July, page 232). 

First, I don't know what the obsession is 
with repeating keys. If you want all keys 
to repeat, then a POKE 650, 128 will do 
the trick. A POKE 650, @ will cause only 
the normal keys to repeat. 


Second, it is true that you can enter 
most keywords with two keys (usually the 
first letter and the shifted second letter). 
However, only the screen editor shows 
this coded form—any listed program 
prints the full word. When working with 
the screen editor, switching to the upper/ 
lower character set (press the Commodore 
and shift keys at the same time) will figure 
the code in a more readable form. For ex- 
ample, POKE 650, @ would appear as "pO 
650, 0”. I use this feature quite often For 
the PRINT# keyword ("pR"). This saves 
typing the word PRINT and the shifted 3 
for the # character. 

Third, the disk is awkward in some 
areas, but I feel your selection of the direc- 
tory display was a poor choice, After run- 
ning the WEDGE program, the directory 
can be displayed by typing "9$". Note 
that it is displayed —not loaded — with this 
command. Is this any more awkward than 
booting the disk and typing "CATALOG" 
on an Apple? You also state that because 
of the side sectors, a relative file fills the 
entire disk, This is not true—you should 
say that a relative file can fill the entire 
disk. Many small relative files can be put 
on one disk. 

You should have been more critical 


ing Duet 


| Our duet is perfect for a single user system. 
The same duet performs even better in a multi-user orchestra. 


DCM x 80: 5-100 Disk Controller 
Module m 8" and/or 5'4” floppy disk 
controller m SASI (ANSI, SCS!) hard disk 
host adapter ñ Single and double density, 
single and double side = Software 

| implementation on CP/M' 
2.2 and TurboDOS! 


! 1M. of Digttal Reewarch, ine. 
1! TM of Software 2000, ime, 


MEM x 80: 
$-100 Single Board 
Computer m Single 
or multi processor 
capability & Pro- 
grammable master 
or slave selection 
m Redundant pro- 


cessor manipulation $245. 

s 4MHz Z80A or e 

6MHz Z80B CPU m = 

64K RAM and 2K EPROM with monitor —— 

m 2 serial, 2 parallel, 4 timer SS L D”. 

ports m Bi-directional inter- | u— — 

processor channel m Dual fea inne =| walle i, JC SYSTEMS 

mode serial ports interface " T ie j 469 Valley Way 

Multi-layer PCB construction. } Milpitas, CA 95035 
408-945-0318 


$495. 
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UDS gives 212 users 
three ways to go! 


212A — Today's most popular modem. 
UDS offers a fully Bell-compatible unit 
with complete local and remote test 
capability. Select 0-300 or 1200bps 
for full-duplex asynchronous commu- 
nication. The UDS 212A is FCC certifled 
for direct connection to the dlal-up tele- 
phone network, and available in multi- 
channel, rack-mounted configuration. 


SINGLE UNIT PRICE ............. $595 


Universal Data Systems 


212 LP — Compatible with 212As at 
the 1200bps, full-duplex asynchro- 
nous communication rate. No power 
supply or AC connection required; the 
212 LP derives its operating power 
directly from the telephone line. Ideal 
for applications requiring 212A capa- 
bility at 1200 bps only. The 212 LP is 
direct-connect certified. 


SINGLE UNIT PRICE , 


212A/D — Identical to the 212A, with 
automatic dialing capability added! 
The unit stores and dials up to five 
30-digit numbers. CRT menu prompt- 
ing, single-stroke commands and 
automatic test capabilities are pro- 
vided. The 212A/D is direct-connect 
certified. 


SINGLE UNIT PRICE ............. $645 


(M) MOTOROLA INC. 
information Systems Group 


5000 Bradford Drive, Huntsville, AL 35805. Telephone 205/837-8100; TWX 810-726-2100 
Old Bridge, NJ, 201/251-9090 * Blue Bell, PA, CO ore * Atlanta, 404/996-2715 « Chicago, 312/441-7450 « Columbus, OH, 614/895-3025 « Boston, 617/875-8868 
rdaon, TX, 214/680-0002 » Englewood, C 3/968-5506 069-3323 


DISTRICT OFFICES: 


f 


303/694-6043 e Houston, 71 
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* Tustin, CA, 714/669-8001 « Mountain View, CA, 415/ 


Created by Dayner/Hall, inc., Winter Park, Florida 


Peachlext 5000" 


In aword,a star is born. 


PeachText 5000" has arrived. 

A complete personal productivity 
system for word processing, financial 
modeling, mailing lists and simple 
data-base management. All at one 
price — $395.00. And all from 
Peachtree Software Incorporated. 

The quality is unmistakably 
Peachtree: proven, powerful appli- 
cations with menu-driven features, 
easy-to-use documentation and quick 
access to "Help" prompts. And they're 
fully interactive. 

PeachText 5000 is available for the 
IBM Personal Computer, the 
COMPAQ Portable Computer" 
the Texas Instruments Professional 
Computer™ and the Zenith Z-100. 


The PeachText 5000 Personal 
Productivity System includes: 


1 Word processing 


PeachText™ word processor. 
PeachText has long been recognized 
as one of the best in the industry, 
with sophisticated print capabilities 
second to none and complete editing 
capabilities for creating and manipu- 
lating a variety of documents. We've 
made it even better for PeachText 5000. 


We've even installed the Random 
House Electronic Thesaurus™ in 
PeachText. 

Spelling Proofreader. This high- 
performance package can check a 
10,000-word document for spelling 
and typographical errors in less than 
two minutes.* 


2 Financial planning 

Turn your computer's memory 
into a worksheet for financial and 
other mathematical analysis. 
PeachCalc™ will address up to 256K 
of RAM, so you don’t have to worry 
about your memory space outstripping 
PeachCalc’s capacity. Combine 
spreadsheets with PeachCalc's merge 
functions or insert PeachCalc reports 


into PeachText documents. You can 
even use the “Execute” command to 
set up material from PeachText or 

other files to be fed into PeachCalc. 


2 Data management 


List Manager. This module uses 
Peachtree's state-of-the-art screen 
manager and index file manager to 
give you complete control over the 
design and use of mailing lists, labels 
and other files or reference aids. 
Output can be used with the 
PeachText word processor to indivi- 
dualize form letters or template 
documents. 


Limited Time Introductory Offer 


Now PeachText 5000 is available for 


$395.00. That's right —just $395.00. 
And that's not all. With 

your PeachText 5000 = 

package you will 

receive: 


A free box of 10 
Peachtree/Wabash 51⁄4" 
diskettes to hold the 
fruits of your new 
Peachtree productivity. 


A coupon to get 
Peachtree's "Access Pak" 
for $10.00. The Access 
Pak, which has a retail 
value of $525.00, includes 
Information Access, which 
allows you to extract information 
from Peachtree accounting 
products for use with PeachText 


5000 applications. And you get file 
converter programs to make 
existing WordStar," Easy Writer" 
and VisiCalc™ files usable with 
PeachText 5000 — because you 
shouldn't have to suffer because 
you've waited this long for the com- 
plete personal productivity system. 


Free 30-day support from Peachtree 
Software Incorporated, on return 
of the registration card. 


PeachIext 5000 is here. The com- 
plete personal productivity system. 
And it's unmistakably Peachtree. 
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*[n actual trials using an JBM Personal Computer 
and 320K diskettes, Spelling Proofreader checked a 
10,024-word document in one minute and 15 seconds, 
using the standard 20,000- word dictionary supplied 
with the package. Checking times may vary depending 
an your hardware. 


Q 


WordScar is a trademark of MicroPro International 
rporation. 
A pon Is a trademark of Information Unlimited 


VisiCale is a trademark of VisiCorp. 
Random Howse Electronic Thesaurus is a trademark 


of Random House Inc. 


Unmistakably Peachtree 


=— —p 


Peachtree 


errare 


1983 Peachtree Software Incorporated an MSA company 
M45 Peachtree Road. N.E./8th Floor/ Atlanta. Georgia 30326/ 1-800-554-8900 
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SERIAL PORT 
EXPANDER 
AWB 

MORE 


BTA's MODEL 524 MULTIPORT 


CONTROLLER is a code activated one 
to four serial port expander — but that's 
not all since it has separate and indepen- 

| denc UARTS, buffers and handshaking 
each port can operate with a different 
configuration, i.e. different baud rates, 
stop bits, etc. These features also permit 
two or more devices to communicate 
with the 524 simultaneously. 


! m m= u 
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* 624 


“ Yarminad `. 
h | Modem | 
Full duplex with EIA RS-232 protocol 
Baud rates up to 19,200 
Expansion to lé ports by cascading 


Peripheral ports may be configured 
| by user software 


One year warranty 


*MODEL 524............... $249.00 | 


*MODEL 524A ........... . . S279.00 
same as model 524 except has 256 byte 
rxitx buffers per port 

«MODEL 524D............. $269.00 
same as model 524, plus continuous poll- 
ing of each peripheral device for data 
transfer requests. The device is auto- 
matically connected when its 'turn comes 
up. ON, BUSY and OFF messages are 
sent to the peripheral device. 

*Other models available — Contact us or 
your dealer for additional information. 


BAT TECHNICAL ASSOCIATES, inc. 


IL HIGHWAY 803, PO BOX 387 
BAY ST LOUIS, MISSISSIPPI 39520 
1601/487-8231 
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Letters 


about the poor quality (or quality control, 
perhaps) of the RF modulator. Of four TV 


sets, my Commodore 64 works on only 
two, Nothing is said tn the User's Guide 
about any adjustments that can be made. 
After a few months of using the User's 
Guide and the Programmer's Reference 
Guide, some of my pages are ready to fall 
out. I think this is due to the small size of 
the bindings. 


James E. Borden 
641 Adams Rd. 
Carlisle, PA 17013 


Two on Logo 


| must applaud Gary Kildall and David 
Thornburg for "Digital Research's DR 
Logo" (June, page 208). For the last year 
and a half, I have been trying to convince 
school and college administrators that 
Logo is a powerful, general-purpose pro- 
gramming language. Before Logo was 
available on microcomputers, I taught 
college and teacher in-service courses in 
BASIC. The most common myth about 
BASIC is that the relatively few primitive 
operations make it easy to learn. This is 
believed by those who have never tried to 
teach BASIC to neophytes. Most first- 
time users complain about the pickiness of 
the interpreter regarding misplaced quotes 
or semicolons, and numerous other 
things. Some adults I've taught even con- 
fuse PRINT and INPUT. Considering that 
these two statements do opposite things, 
one begins to wonder if BASIC is easy to 
learn. 

When comparing languages, 1 always 
stay away from evaluating specific fea- 
tures of a Janguage, such as whether or 
not it supports poimter-type variables, 
Boolean operators, or whatever. The real 
issue is this: how easy is the language to 
think in? The metaphor Logophiles often 
use for the activity of programming is 
that it is like teaching the computer (or 
turtle) a new word. More than just a met- 
aphor, this changes your perspective on 
solving the problem. The fact that people 
can have personalized input and define 
their own words gives them a sense of 
power over the machine and helps them 
view the computer as a mental aid. This 
results in less blame being placed on the 
machine for an incorrect result because 
the user is the one that created the pro- 
cedure. The ability to create your own 
keywords encourages you to say to your- 
self, "How can | break this task up into 
chunks that are suitable for keyword 


definitions". Of course, it isn't necessary 
to break the problem up into chunks. The 
example ] often use in Logo courses, 
drawing stickmen, comes from Mind- 
storms, pages 100-103. Granted, drawing 
stickmen may be a trivial task on the out- 
side, but most people adopt this stuctured 
approach because the solution is easier to 
visualize, easier to think through, and 
easier to debug, if necessary. 

Obviously, I think Logo is an easier lan- 
guage to think in than BASIC. The adults 
and children 1 have taught Logo to over 
the past two years agree. They also agree 
that Logo is a powerful language. Logo is 
a dialect of LISP, which, as Kildall and 
Thornburg put it, "is a powerhouse of a 
language.” 

But there is more at stake here than 
semicolons and quotation marks. Kildall 
and Thornburg say that Logo demystifies 
artificial intelligence (Al) and puts Al in- 
to the hands of many. This is extremely 
important. Expert systems and other con- 
tributions from AI will greatly affect the 
way we use computers and will tum the 
computer into a thinking tool, not one 
that just crunches numbers very quickly. 
The impact that a thinking tool will have 
on society as a whole must be dealt with, 
and to discuss it intelligently one should 
understand the ways and means of ar- 
tificial intelligence (i.e., its theories and its 
languages]. 

So wake up, you BASIC fans. LIST is 
more than just a command that prints out 
your program. 


K. Sharman 

42 Rossmere Close SE 
Medicine Hat, Alberta 
T1B 2]8, Canada 


Request for Help 


1 am looking for a 12-inch green-screen 
monitor or terminal with shielding to 
allow use by individuals with special inner 
ear problems, 

The medical problem I refer to allows 
certain people to hear some normally in- 
audible high frequencies apparently gen- 
erated by the horizontal sweep circuits in 
all televisions and CRT monitors used for 
computer displays. These frequencies are 
both heard and felt within the inner ear, 
resulting in physical nausea, loss of equi- 
librium, and other related physical and 
mental distress. 

In local experiments with such people, 
assorted wrapping of some monitors in 
foam or placing them on foam pads par- 


Introducing the Most Powerful 
Business Software Ever! 


TRS-80™ (Model I, II, III, or 16) e APPLE" e IBM™ » OSBORNE" e CP/M™ e XEROX™ 


VERSA 
LEDGER 


Dit te IF WUOEPTS.- -a 
Urges 


The VERSABUSINESS" Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES" $99.95 

RECEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and 
monthly statiment! generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac. 


counts. VERSARECEIVABLES™ 8 all p statements, invoices, and summary 
reporis and can be linked wit VERSALEDGER II” and VERSAINVENTORY™. 
VERSAPAYABLES" $99.95 

VERSA PAYABLES" is 


designed to keep track ol current and aged payables, Lp d 
in touch with all information regarding how much money your company owes, 
whom. VERSAPAYABLES* maintains a complete record on each vendor, prints checks, 
check registers, mr, vocht, transaction reports, aged payables reports, reports, 
and more. With VERSAPAYABLES", you can even let your computer automatically select 
which vouchers are to be paid. 


VER SAPAYROLL™ and sophisticated, a ayrol] h 
isa ticat ut easy to use p aystem that 
alin of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals on screen for operator approval. A payroll can be run totally, automati- 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSALEDGER II" system. 


VERSAINVENTORY™ $99.95 
VERSA INVENTORY™ is a complete inventory control system that gives you instant access 
to data on any item. keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
when an item falls below a preset reorder point, and allows you to enter and print 
directly or to link with the VERSA RECEIVABLES" system. VERSAINVENTORY™ prints 
all needed inventory listi Teig of items below reorder point, inventory value re- 
ports, period and year-t te sales reports, price lists, inventory checklists, etc. 


‘COMPUT BITE: 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


VERSALEDGER II* $149.95 
VERSALEDGER lI” is a com ieu accounting system that grows as your business 
grows. VERSALEDGER [I can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without an additional software. 
€ VERSALEDGER IT" gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 
e stores all check and general ledger information forever, 
T tractor-feed checks, 
andles multiple checkbooks and general ledgers, 
"T 17 customized accounting reports including check registers, 
ance sheets, income statements, transaction reports, account 
listings, etc. 


VERSALEDGER Il" cornes EU a URS mtis aue yd ADM de. de- 
signed for first-time users. Th ue 

quickly familiar with re. [t perde; Neate data ‘files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


very VERSA BUSINESS” module is guaranteed to oul perform all other lifive systems, 
ue a mti, tare lí you are not satisfied wih VERSABUSINESS" you 
may return it within 30 days for a refund. Manuals for any VERSA BUSINESS” module may be 
purchased for $25 each, credited toword a later purchase of that module. 


To Order: 


Write or call Toll-free (800) 43 1-2818 
(N.Y.S. residents call 914-425-1535) 


* add $3 lor shipping m UPS ortas * add $5 to CANADA or MEXICO 


* add $4 for C.O.D. or nor- UPS aroas * add proper postage elsewhere 


= =w 
DEALER INQUIRIES WELCOME (es 


All pr« es and specifications subject to change / Delrmery subject to availability 


*TRS.80 is a trademark of the Radio Shack Division of Tandy Corp. - *APPLE ia a trademark of Apple Corp. - "IBM is a trademark ol [BM Corp. *OSBORNE is a trademark of Osborne Corp. 
*CP/M ls a trademark of Digital Research - *XEROX is a trademark ol Xerox Corp, 
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tially attenuates the high-frequency noise 
or sound, but not enough to permit the in- 
dividual to use the installation in an office 
environment. There is also the problem of 
reducing the circulation of cooling air 
through the equipment. 

Have other readers run into this prob- 
lem, perhaps? We would appreciate hear- 
ing from anyone who has any sugges- 
tions, solutions, monitors, or computer 
terminals with effective shielding (sound, 
electromagnetic, or both) for dealing with 
this problem. 


John R. Page, Pastor 
Trinity Bible Church 
828 Pennsylvania Ave. 
Medford, OR 97501 


OK Modem Tariff 
Not Okay 


lam writing in regard to a serious prob- 
lem that modem users in the state of Okla- 
homa are facing. 

Southwestern Bell Telephone Com- 
pany's Oklahoma tariffs call For the charg- 
ing of an "Information Terminal Service" 
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rate for anyone connecting a computer to 
the telephone lines vía a modem. 

This rate is approximately 500 percent 
higher than the standard residential base 
rate, The present residential rate is around 
$9 per month. If you connect a computer 
to the line with a modem, even if you only 
call Compuserve once a month, the rate 
jumps to a whopping $45.90. The addi- 
tional charge for Touch-Tone service also 
increases, from $1.25 to $3.50 per month. 
This will undoubtedly increase dramati- 
cally if Bell gets the $301,000,000 increase 
that it just applied for with the Oklahoma 
Corporation Commission, 

Obviously, this tariff dramatically af- 
fects the entire industry, as the tariff for 
all practical purposes prohibits noncom- 
mercial, hobbyist modem use. And if Bell 
is permitted to get away with the enforce- 
ment of the tariff (as it is now beginning 
to), a precedent will be set for other local 
operating companies to follow in other 
states, 

Apparently, Bell is just now beginning 
to apply this 1965 tariff to noncommercial 
modem and computer users. And al- 
though Bell representatives have fallen 
back on the age of the tariff as an excuse, 


See page 273 for our Apple Products 
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they have no intention of exempting 
residential modem use from the provi- 
sions of the tariff. 

Therefore, the Oklahoma Modem Users 
Group (OMUG) is fighting Southwestern 
Bell and its unfair tariff. We are doing this 
through media attention, responsible 
organization, and speaking at Corpora- 
tion Commission hearings. If all else fails, 
we will institute legal action to attempt to 
force a change in the tariffs. 

Because of the national attention this 
issue is just now beginning to attract and 
the fact that we desperately need more 
support, we have taken several steps to 
ensure that people are informed. We have 
a mailing list, and we send out a biweekly 
newsletter covering the latest updates on 
the tariff situation. We have also estab- 
lished a 24-hour hot line that is updated 
daily with a one- to three-minute recorded 
announcement; the number is (405) 
360-7462. 


Robert Braver, President 
Oklahoma Modem Users Group 
911 West Imhoff Rd., $634 
Norman, OK 73069m 
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Circle 351 on Inquiry card. 


Free Genius In Every Box. 


At CompuPro, we put a little genius into each of our systems. Maybe it's our dual processor that handles both 
8-bit and 16-bit software concurrently. Or another CompuPro first, M-Drive/H!™ the board that does the work of a 
disk drive—only faster. 

In every case you can get model-to-model expandability, six processors to choose from, 12- to 36-month product 
warranties and nationwide on-site service from the Xerox* Service Group. 

For performance, quality and reliability at a cost-effective price, try CompuPro's System 816 family of high- 
performance computers today. 


Let our genius multiply your genius. 


Model A. Single-user, expandable to multi-user. Includes dual Model 86/87. For high-speed multi-user applications. Uses 
processor, 128 Kbytes of static RAM, four serial ports, CP/M* the fastest CPU on the market (the 10MHz 8086). In addition, 


8-16TM SuperCalc-B6/M dBase IITM Hyper-Typer™ and Field 1.5 Mbytes of solid state disk memory give as many as live 
Companion!" M-Drive™ software is also included. users access to 16-bit software up to 35 times faster than 
Model B. Ultra-high performance single or multi-user. Includes Gisk-based systems. Includes 512 Kbytes of 16-bit memory, 

dual processor, 256 Kbytes of static RAM, nine serial ports, CP/M-867 MP/M-85/" SuperCalc-86 and SuperWriter-867 

same software as Model A, plus MP/M™ 8.167M plus Xerox service. 

Model C. Our top-of-the-line multi-user microcomputer. Model 68K. A single-user computer that optimizes the powerful 
Supports as many as seven user workstations as well as a new CP/M-6BK'M operating system. Delivers ultra-high speed 
complete complement of peripherals. Includes 512 Kbytes for those who develop their own progams. Includes 256 Kbytes 
of static RAM, nine serial ports, same software as Model B. of 16-bit memory, 1.5 Mbytes of M-Drive/H, CP/M-68K, 

Bundled with on-site service from Xerox Service Group. mapFORTH and C languages, as well as Xerox service. 


All basic System 816 configurations provide as much as 4.8 Mbytes of floppy disk storage, and are expandable to 1 Mbyte or 
more of RAM and as much as 4 Mbytes of M-Drive/H. They all have convenience features such as clock/calendar, interrupt 
controllers, interval timers, and optional math processors. Programming languages available from CompuPro include Assembler, 
BASIC, Pascal, PL/1 and COBOL, as well as the new ANSI FORTRAN 77™ from Digital Research. 


For your business, industrial and scientific computing 
solutions, cali (415) 786-0909, ext. 206 today for the location of 
the Full Service CompuPro System Center nearest you. 


CP/M anc CP/M-B6 are registered trademarks and CP/M-EBK, MPYN-BB and om U P ro 
FOATAAN 77 are trademarks of Digital Research, Xerox is a nmgistered trademark 


Ol the Keras Corporation. CPIM 6-16 and MPYM 6-16 are compound trademarks of 
Digital Research and CompuPra. SuperCalc-BB and SuperWrlter. 8B aro trademarks 
el &orcirm. dBASE |1i& a trademark ol Ashton: Tale. Hyper: Typer is š irmdemark G! 
gummi Soltware Corp Field Companion ia a trademark o! Genaoft Corn M- Drive 


and M-Drive/H are trademarks of CompuPrao. CompuPro, a &UDBÜUT Company 
Dealer inquiries invited 3506 Breakwater Court, Hayward, CA 94545 
Circle 89 on inquiry card. 


Introducing the capability the world has been waiting for. A single 
personal computer able to handle Apple, IBM, TRS-80, UNIX and 
CP/M-based software. 

The Dimension 68000 Professional Personal Computer does it all. 
It actually contains the microprocessors found in all of today’s popular 
personal computers. And a dramatic innovation creates the environment 
that lets these systems function merely by plugging in the software. 

Add to this the incredible power of a 32 bit MC 68000 micro- 
processor with up to l6 megabytes of random access memory. You have 
the machine that easily meets today’s needs. And tomorrow ss. It's the only 
practical way to upgrade without the need to recreate your data base. 

Dimension. At about the same price as the IBM PC, it's obviously 


the best value you can find. For more information ask your dealer or call 
us at (214) 630-2562. 
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Apple is à registered trademark of Apple Computer. Ine.: IBM is a registered trademark of International Business Machines 
Corporation; PRS-80 is à registered trademark of Radio Shack. a Tandy Corporation company: UNIX is a trademark of Bell 
Laboratories, Ine. CP/M ts a registered trademark al Digital Research Corporation. Circla 301 on inquiry card. 
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Product Preview 


The HP 150 


Magic is the cade name for Hewlett-Packard's personal-computer project in Sunnyvale—and it fits. 


Something ma 


cal happens when you use the HP 150, The optical touchscreen trademarked as HPTouch 


oes beyond other pointing devices; it makes tne feel that you have remarkable powers in P fingertips. 


t’s almost as if the touchscreen turns your finger into a conduit between your mind an 


the computer. 


Hardware: Compact, Powerful, and Innovative 


This compact machine packs the 
system-processor unit, memory, 
video-display unit and control cir- 
cuitry, three IO (input/output) ports, 
and touchscreen electronics into an 
elegant package that is 1-foot square. 
Two free-expansion slots permit a 
network-interface board and expan- 
sion to 640K bytes of RAM (random- 
access, read/write memory). An op- 
tional user-installable thermal printer 
fits in an enclosure at the top of the 
unit, with its own connecting cable. 
The dual-floppy-disk unit contains 
two single-sided Sony 3Vz-inch disks 
holding 270K bytes each and has a 
footprint not much larger than the 
main unit's. The HPIB bus used to 
connect the disk drives permits the 
controller to reside with the drives; 
no expansion slots are required to 
add additional floppy or hard disks. 

The compactness of the HP 150 
does have one drawback for per- 
sonal-computer users who do inten- 
sive computation. There was no way 
to squeeze a socket in for an 8087 co- 
processor. Early indications are that 
the HP 150 will be an open system 
with respect to both hardware and 
software, and perhaps someone will 
develop an 8087 board for one of the 
two expansion slots. 

Photo 1 shaws the back of the HP 
150 with its various I/O connectors. 
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In photo 2, part of the back of the sys- 
tem has been removed to expose the 
two expansion slots, one of which is 
occupied by a memory board. Photo 
3 shows the system with the back 
removed. The motherboard sits one 
level above the two expansion slots 
and holds it own piggyback 256K- 
byte memory board. Above that, you 
can see the video-controller board. 
Photo 4 shows the system from the 
front with the bezel removed and 
turned around to face the camera. 

The bezel contains the touchscreen 
electronics—the grid of light-emitting 
diodes and photo diodes. There are 
24 holes in each side of the bezel and 
40 holes in both the top and the bot- 
tom. This provides touch sensitivity 
for each row of the display and for 
each unit of two columns. 

The touchscreen leaves no doubt 
that the HP 150 intends to deliver the 
power of personal computers to more 
people—nontechnical people. For 
HB, always known as an outstanding 
manufacturer of high-performance 
products for engineers, the 150 
signals a bold entry into the broader 
market now dominated by IBM and 
Apple. Cyril Yansouni, general 
manager of HP's new personal com- 
puter division, confirms this inter- 
pretation and describes the 150 as the 
first of a new family of products. Yan- 


souni also says that the HP 150 will 
be priced competitively, another 
departure for the company. A stan- 
dard system with 256K bytes of RAM 
and two Sony 34-inch disks provid- 
ing 540K bytes of storage, MS-DOS, 
the Personal Applications Manager 
software, and Microsoft BASIC will 
retail for approximately the same 
price as the IBM PC with equivalent 
memory and mass storage. The HP 
150's unique touchscreen and user in- 
terface provide the magic in an 
already powerful computer. 


High Performance 
Hewlett-Packard's engineers did 
not forsake their reputation for build- 
ing high-performance products when 
they designed the 150. The HP 150's 
8088 runs at 8 MHz compared to the 
usual 5 MHz or less, and the stan- 
dard amount of dynamic RAM is 
256K bytes. There are also 6K bytes 
of static RAM for the screen and 160K 
bytes of ROM (read-only memory), 
bringing the total memory for the 
standard machine to 422K bytes. One 
of the two standard RS-232C serial- 
communications ports also serves as 
a higher-speed R5-422 port, and 
several peripherals can be daisy- 


chained off the HPIB connector, per- 


mitting high-capacity mass storage. 


Hewlett-Packard makes some magic 
by Phil Lemmons and Barbara Robertson 
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Photo 1: A back view of the HP 150. Note the two serial ports (DATACOM] and DATACOM2), 
the port for HPIB bus (used to connect a series of disk drives and parallel printers), and the 
easily removed battery. 


Photo 2: The HP 150 comes with 256K bytes of RAM. This photo shows an optional 256K-byte memory board in 


one of the two expansion slots. 
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Hewlett-Packard plans to introduce 
the HP 150 at the November Comdex 
show in Las Vegas and is already 
working with its dealers to provide all | 


| necessary support for that introduc- 


tion, including major television and 
print advertising campaigns. Accord- 
ing to Cyril Yansouni, general | 
manager of HP's personal computer 
division, the company is establishing 
Personal Computer Centers for train- 
ing dealers and end users. While these 
centers will not sell equipment or soft- 
ware, a professional training and | 
marketing staff will be available to | 
answer questions, conduct seminars, 
and refer prospective customers to 
dealers. Twenty of these centers are 
already open and 65 addilional 
centers, located worldwide, are 
scheduled for completion by the end of 
1983. For more information on the 
availability of the HP 150, or the loca- 
Hon of a Personal Computer Center, 
call (800) FOR-HPPC. 


Photo 5 shows the back of the 150 
with its complement of I/O connec- 
tors and the optional thermal printer 
on top. 

Available disk units include 5%- 
inch and 8-inch floppy-disk drives as 
well as the 3!5-inch disks, plus high- 
capacity Winchester disks. The Sony 
3'5-inch disks run at 600 rpm (revolu- 
tions per minute) rather than slow- 
ing down to the 300-rpm standard 
adopted by an ANSI committee. 

The performance of the video dis- 
play is also outstanding. The 9-inch 
screen looks too small until you turn 
it on. The “At a Glance” box on page 
41 shows the HP 150 screen display- 
ing essential facts about the system 
in a format similar to that of a card 
in the Personal Card File, an elec- 
tronic Rolodex-like program available 
for the 150; a lot of information is dis- 
played quite clearly on the 9-inch 
screen. With a resolution of 720 by 
378 as an alphanumeric display and 
512 by 390 as a bit-mapped graphics 
display, the green-phosphor screen 


actually displays more pixels (picture 
elements) than the IBM PC 12-inch 
monochrome monitor, which has a 
720 by 350 display. As an alphanv- 
meric display, the HP 150s little 
screen provides 27 lines by 80 char- 
acters instead of the usual 24 by 80. 
Each character is formed by a 7 by 10 
dot matrix in a 9 by 14 dot cell, The 
dots shift by half a dot to form clear 
characters, as the screen photos dem- 
onstrate. 

The bottom line of the screen is 
reserved for system-status messages, 
and the two lines above that label 
screen areas programmed to perform 
specific commands when touched 
(softkeys). That leaves a full 24 by 80 
screen plus the extra lines at the bot- 
tom for system enhancements. 

Two controllers handle the video 
display. À custom gate array controls 
the graphics display, while the Stan- 
dard Microsystems Corporation 9007 
VPAC (Video Processor and Con- 
troller) takes charge of alphanumer- 
ics. As explained in "The CRT 9007 


Video Processor and Controller" 
(April 1983 BYTE, page 96), the 9007 
has powerful memory-addressing 
capabilities and flexible video-timing 
control. Its 30 registers include 12 to 
keep screen parameters and others 
for cursor control and light-pen oper- 
ation. The 9007's memory-addressing 
power provides row-table-oriented 
memory addressing that relieves the 
system's central processor of the task 
of moving data on the screen. 

The 9007 is partially responsible for 
the high performance of the HP 150's 
display in alphanumeric mode and for 
the gate array for the high-speed 
graphics, but systems software also 
plays an important role. Just as 
separate controllers control the two 
modes of the display, two separate 
software modules control screen I/O. 
The AIOS (alphanumeric input/out- 
put system) optimizes character I/O 
and the GIOS (graphical input/out- 
put system) optimizes bit-mapped 
graphical IO. The GIOS includes 
routines for powerful graphics func- 
tions such as filling areas. 

HP designed the keyboard on the 
assumption that people should be 
able to use the computer to its fullest 
without the touchscreen. The key- 
board (see photo 6) has 107 sculpted 
keys, including cursor controls, 
editing keys, a numetic pad that can 
be shifted into a graphics-control 
pad, and eight programmable func- 


Benchmark 


Empty Do Loops 
Division 
Subroutine Jump 
MIOS (substring) 
Prime Number 


Table 1: Benchmark results for the HP 150 
against the IBM PC. The HP machine was 
running under MS-DOS 2.0, BASIC86, 
prerelease version 5.28. The IBM PC was 
running under PC-DOS 1.0, IBM BASIC. 
The benchmark programs are from “A 
Closer Look at the IBM Personal Cam- 
puter” by Gregg Williams (January 1982 
BYTE, page 36). 


Photo 3: The motherboard holds a 256K-byte 
memory board on the left, The video-controller 
board is directly above the motherboard. 
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Photo 4: The inside of the touchscreen bezel with its light-emitting Photo 5: These boards—the motherboard, piggyback and expansion 
and photo diodes. The system recognizes a touch when an object breaks memory boards, and the video-controller board—are all packed into 
the light beams crossing the screen. the tiny monitor. In addition, two boards, the CRT sweep and 

power-supply boards, stand on end on each side of the video screen. 


Photo 6: The HP 150 keyboard. 
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System Unit (including monitor) 12 x 12 x 11.3 in., 21 lbs. 

q 9 in. green phosphor, 27 lines, 24 x 80 char., 2 for touchkey labels! 
"s RUSTE) 8 Mhz QW] 256K expandable to 640K bytes 

| - R5232C only, 1 - RS422/RS232 combined, 
2 270K byte 3 1/2 in. microfloppies: 
512 x 390 (oraphics), 
60 Hz | f 
HPTouch optical touch sereen 


600 rom 
720 x 378 (alphanumeric) 


At a Glance 


Touch a tab in HP's Personal Card File 
program to look at a card at the card file. 


Wide 800-547-3400 


| oz. 


| - IEEE-488 port | 


T x 10 pixels in 9 x 14 cell 


14 rows by 21 columns 


Detached, autorepeat, n-key rollover, cursor uy 


numeric pad, 6 foot cable (18 x 8.9 x 1.4 1n. 


Ij Personal Application Manager and HPTouch 
WordStar, VisiCalc, Condor, Personal Card File, MemoMaker, 
DSN/LINK Communications, Picture Perfect Graphics, Diagraph 
MicroSoft BASIC, Pascal, and more 
( ) 


tion keys. The layout is excellent. This 
keyboard will be the standard key- 
board for all HP machines and ter- 
minals for years to come. An 8041 
processor located in the system unit 
controls both the keyboard and the 
touchscreen. 

An NEC 7201 controls the serial 
ports with a Texas Instruments con- 


14:08 


Mum Pad 


troller chip handling the HPIB bus. 
Both serial ports will operate at up 
to 19,200 bits per second (bps) as 
RS-232C ports and one will also oper- 
ate as a higher-speed RS-422 port. 


BASIC Benchmarks 
Although it isn’t possible to quan- 
tify the display's performance in this 


4 lbs.) 


product preview, we did try five of 
BYTE's interpretive BASIC computa- 
tional benchmarks on the 150, run- 
ning a prereleased version of 
Microsofts BASIC86 version 5.28. 
Table 1 shows the results. Not sur- 
prisingly, the HP 150 did well. In the 
prime-number benchmark, the HP 
150 outdistanced the IBM PC by 38 
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Sample louchScrean Hana 


Photo 7: Options 1 and 2 can be selected by touch. A simple BASIC program created this 


menu (see listing 1). 


seconds, even though the PC was 
running IBM PC BASIC, Microsoft's 
more advanced GW (Gee Whiz) 
BASIC, rather than BASICS86, The 
prereleased HP 150 was also 
significantly faster in the tests of divi- 
sion and string operations. The HP 
150's 3%-inch disks performed well in 
simple disk I/O benchmarks— faster 
than all but a couple of the machines 
tested so far—but the results are not 
published here because HP plans to 
further improve the drives per- 
formance. 

Future products will expand the 
150 family to include a compatible 


NM | | | 


13:41 


portable and transportable unit as 
well as a version with color graphics. 
Plans call for enhancement of the 150 
family with faster clocks and a more 
powerful processor. The 150 family 
will also be able to communicate with 
non-HP computers through an 
Ethernet-compatible networking 
scheme. 


The Touchscreen and 
Compactness 

You don't actually have to touch the 
screen to make the touchscreen work 
because the beams of light pass 
slightly above the surface of the 


A Potential User Looks at the 


Phil Lemmons and I sat at his 
kitchen table late one night with the 
preview machine and prereleased 
copies of some of the software that 
Hewlett-Packard will offer for the HP 
150. The touchscreen concept 
sounded interesting, but the only 
way to determine how it worked out 
was to use it. 

Before trying any serious applica- 
tions, we booted up the demonstra- 
Hon disk because I wanted to play 
with the graphics game. To create a 


42 ‘October 1993 © BYTE Publications Inc. 


drawing, you must first touch the 
screen in a least three places to mark 
the periphery. As I slid my finger 
around the screen, a small dot of light 
followed it. When 1 lifted my finger, 
the dot changed to a highlighted bar 
about the size of a typical cursor. This 
was obviously the first end point for 
the drawing. I selected several points 
this way, touched the label Draw 
Graphic in one of the eight function 
biocks (softkeys) at the bottom of the 
screen, and was fascinated as the 


screen, One reason for choosing the 


| optical touchscreen was to avoid 


coating the display screen with a 
material that would impair the sharp- 
ness of the display. Using a screen 
coat allows greater precision, but to 
take advantage of this precision you 
must point with a device much 
smaller than a fingertip. The smaller 
pointing devices seem to sacrifice the 
intuitive correctness of pointing with 
your finger. 

While the 9-inch screen contrib- 
uted to the compactness of the HP 
150, it also reduced the size of the 
touch cells. You never have difficulty 
pointing to the defined touch areas 
at the bottom of the screen, or at the 


| name of a file or program that you 


want to run, but a single character is 
difficult to select precisely. The cur- 
sor keys provide an easy alternative 
for fine movements, and pressing the 
select key selects the desired object. 

The touchscreen also minimizes 
this problem in another way. The sys- 
tem recognizes à touch when your 
finger breaks the vertical and hori- 
zontal beams of light that cross above 
the object, and shows its recognition 
by displaying the object in inverse 
video. But a touch is not equivalent 
to a selection. The system only rec- 
ognizes a selection when you with- 
draw your finger from the area and 
the interrupted light beams again 
cross the screen to the photo re- 
ceivers under the bezel. You can 
move your finger around the screen 
for as long as you want, and the 


Software 


drawing started from each point and 
filled in toward the center (photo 8). 

] hadn't touched the keyboard 
once, and I had learned everything 
I needed to know about using the 
HP 150 touchscreen: to select a point 
on the screen, I lift my finger, and to 
start an operation, I touch one of the 
highlighted blocks in the row at the 
bottom of the screen. 

Then I moved on to more serious 
work. 

The HP 150 will be packaged with 


system continues to highlight every 
object as your fingertip passes or 
touches it. When the desired object 
is displayed in inverse video, you 
simply withdraw your fingertip and 
the m acts on your selection. 
This visual feedback compensates for 
the limited precision of the array of 
touch areas. Whether the HP touch- 
screen will meet your needs depends 
on the precision you require. If you 
need to select individual pixels, 
HPTouch won't do. But the touch- 
screen takes care of much of the in- 
teraction during applications pro- 
grams, making many system-level 
operations effortless and natural. 
Touch is the easiest input device to 
learn and the hardest to give up. 

But can you use the touchscreen as 
an input device in your BASIC pro- 
grams? Yes. Miles Kehoe of HP pro- 
vided a quick example of a touch- 
sensitive menu. (See photo 7 and 
listing 1.) 

If you wonder what it's like to use 
the touchscreen in more sophisti- 
cated programming, read the pro- 
gramming sidebar, "Adapting Exist- 
ing Programs to Use HPTouch: Pic- 
ture Perfect, Diagraph, and Word- 
star" on page 48. It describes Micro- 
pro's experiences in adapting Word- 
star (written in assembly language) to 
use the touchscreen and Computer 
Support Corporation's experiences in 
adapting the graphics programs Pic- 
ture Perfect (written in BASIC) and 
Diagraph (written in Pascal). 

—Phil Lemmons 


MS-DOS, Microsoft BASIC, and a 
program called Personal Application 
Manager. I wanted to follow the pro- 
cess a new buyer would—booting the 
operating system, formatting some 
disks, and copying the master. From 
there I would look at some of the 
application-software packages that 
will be available for the machine, in- 
cluding some old friends that have 
been modified for the touchscreen 
and some new programs developed 
for the HP 150. 


Listing 1: This simple BASIC program will create the menu shown in pholo 7. 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
10706 
1080 
1090 
1100 


1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1310 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1480 
1470 
1480 
1450 
1500 
1510 
1520 


1530 
1540 
1550 
1560 
1570 
1580 
1530 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1630 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
17170 
1780 
1790 
1800 


i610 
1820 
1830 


'Sample Menu Selection Sub-Program us 
‘Provided by TLA. All Rights Reserved 


'use of these routines is permissible 
I 
WIDTH 255 'Set 'iufinite' screen width 
CLSS7CHRS (27) «"h" «CHR$ (27) «^ 2" 'Home up, clear display 
, FNGLOCATE is similar to the LOCATE command in some BASICa 
DEF PNLOCATES(ROW,COL) =CARS (27) *" ka" 
2 ESTRE (ROW) ^" zr" 45TRS (COL) *" c" 
"FHTOUCH will define a touch field on the screen. The fiuld 
, will be three rows long and eight columns wide 
, starting at the specified row and coiumn. The 
' character string to be retorned is specified in 
c the last parameter, and may be from Q to HÜ bytes 
‘ in length. 
L| 
ji The function as defined uses just one of many modes 
' of touch field definition. The general form of the 
y escape sequence iss 
a 
BESC - z g ¢rowls,<row2> r ¢co1l1>,<col2> c 
4 «0/1» b «onenh? e coffenh> E 
r 
? <rptmode> m <attr> a «len» L <response> 
' 
+ where: 
t 
3 The 'b' field determines whether a touch will beep; 
L] 
: The 'e' field specifies the video enhancement of the 
: field when NOT being touched 
' The 'f' field specifies the vídeo enhancement cf the 
i Field when it IS being touched 
£ The 'm' Field apeciEies the type of Eield (ie, row/col 
' reporting, ASCII (as shown here), etc.) 
t 
: The 'a' Field specifies when to report (on touch, on 
release, or both}. ASCII mode is considered a ‘keyboard 
i replacement', hence reports on touch only regardless of 
a this field {just like a keyboard key) 
t 
t The 'L' specifies the length of the desired response string 
I 
f €response> indicates the string to return when touched and 
' may include a carriage return if desired 
L] 
DEF FNTOUCHS(ROW,COL,CHARS$) «CHR (27) 5" -2g"* 
STRE (ROW) +", " «STRS (ROW*2) 49°C 9+ 
STRE (COL) *" ," *STRS (COL*B) t "c" 4 
"lblOe2f2mla" *STRÉ (LEN (CHARSS) ) * LSCHARS£ 
REPT.MDDE.ORSsCHR$ (27) *«"-z2n1A* 'Enable touch reporting 


REPT,.MODE.OFFS*CHRS (27) *" -z0N" 
TOUCH. DELETES =CHRS (27) *" -zp" 


1 
1 
y 


PRINT CLS$; 


'Disable touch reporting 
'Delete ALL rouch fields 


Display Main Menu 


Clear screen 


PRINT FNLOCATES5(0,20];"Sample TouchScreen Menu" 


PRINT FNTOUCHS(5,5,"1"); 


PRINT FNLOCATES(6,6);"Option 1"; 
' 


PRINT EFNTOUCH5110,5,"2%); 


' 
1 
L| 


PRINT FNLOCATES (11,6};"Optian 2*; 


‘Define touch field in 
row 5-7, column 5-13 to 
return ASCII 'I' 


'Put label in field 1 
‘Define touch field in 
row 10-12, column 5-13 to 


return ASCI] '2' 


‘Put label in field 2 


‘Now enable reporting and wait for a character 


PRINT REPT.MODE.ONS; 'Turn on raportíng mode 
'Input single character from keyboard OR touchscreen 
ASsINPUTS(1) 

PRINT REPT.MODE.OFFS; ‘Turn off reporting 


TE INSTR("12",A8)20 THEN PRINT CHRS$(7);: 


IF A$="1" THEN CHAIN"PROGI" 
CHAIN"PROG2" 


END 


GOTO 1760 ‘Did nct type a L or 2 
"Selection 1 


'Must be Selection 2 
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Photo 8: A graphics-demonstration program by Hewlett-Packard for 


the HP 150. 


P.A.M. 

When you boot the system, instead 
of the familiar A> from MS-DOS 
and a blank screen, you see Hewlett- 
Packard's Personal Application 
Manager P.A.M., on the screen. 
P.A.M. automatically displays in 
alphabetical order the names of all 
the installed programs on the disk. 
Photo 9 shows the first screen with 
several installed applications dis- 
played. 

A small arrow pointed to the appli- 
cation named Format A, and it was 
highlighted, so I knew this was the 
default selection. I simply touched 
the Start Applic. softkey and the for- 
mat screen appeared, with several 
bars indicating disk drives (photo 10). 
I touched the second bar for drive B, 
typed a label for the disk when 
prompted, then touched HP Format. 
A small asterisk appeared next to the 
label. When the formatting was com- 
pleted, the Exit Format softkey 
returned the P. A.M. main menu. 

Three touches to format a disk, and 
I didn't have to learn or remember 
any operating-system commands! 
The only time I used the keyboard 
was to type the optional disk-drive 
label. 

Hewlett-Packard decided early in 
the project to use the standard MS- 
DOS operating system (although the 
company added some features—see 
the interview with Jim Sutton and 
John Lee on page 51) so that many 
popular software packages could run 
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Photo 9: HP's operating system shell. Touch an application name 


to select it, then touch “Start Applic.” to run tt. 


on the HP 150. To facilitate learning 
and use of the system, they created 
P.A.M. as a shell for the operating 
system. 

The first P.A.M. screen (photo 8) 
demonstrates the convenient and 
simple user interface. This interface 
is common to all the programs 
Hewlett-Packard is offering for the 
HP 150: at the top, a program and 
menu name followed by a line for ap- 
plication prompts and messages, and 
at the bottom, a row of softkeys 
followed by a line for system 
messages and the clock. (Hewlett- 
Packard wasn't sure if the clock 
would be in the final version. Per- 
sonally, I hope it is. I often lose track 
of time when Im working on a 
computer.) 

The softkeys replace traditional 
function menus whose items are 
usually selected by typing in code let- 
ters or numbers. [n addition, each 
softkey in a row can lead to an entire 
tree structure of more softkey func- 
tions accessed by touching the 
screen. 

The software discourages acciden- 
tal selections. You must move your 
finger directly into the softkey area. 
Sliding to a softkey doesn't work. 
However, because you don't actually 
have to touch the screen, a finger 
hovering in the softkey area some- 
times produces unexpected results. 
Selections are always highlighted for 
visual feedback, and in addition, 
when a softkey is selected, it clicks. 


The function keys at the top of the 
keyboard mirror the softkeys on the 
screen. You can carry out any opera- 
tion named on a softkey using the 
corresponding function key. 

Now to copy the master disk, After 
I touched the Copy/Backup softkey, 
screen messages prompted me to 
type the drive letters to copy from 
and to. When I entered À: (copy 
from) the names of all the directories 
and files on the disk in drive A ap- 
peared on the screen. I chose the 
Copy File softkey when prompted; | 
suspected I could select any files | 
wanted to copy by touching the file- 
names, and in fact, I could. As I 
moved my finger from one to an- 
other, highlighting each in turn, the 
small arrow followed. Only names 
from which I lifted my finger re- 
mained highlighted (photo 11). The 
Start Over or Unselect by Name soft- 
keys undo selections. 

I wanted to copy the entire master 
disk, so when I finished playing with 
the touchscreen, Í touched the Select 
All and Start Copy softkeys. The 
number of bytes available on the disk 
in drive B (in the counter at the top 
right of the screen) decreased until 
they matched the bytes available for 
drive A. The computer politely 
beeped when it was finished. 

Four touches (and two disk-drive 
letters typed) from the File Manager 
menu, and I had copied the master 
disk. 

In addition to the Copy Files func- 
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Photo 10: You can format disks in several drives simultaneously. 


tion, P. A.M. has a Backup function 
that stores files in a compressed for- 
mat. With this function, you can 
select files by name or date. The pro- 
gram has enough intelligence to 
know when there is not enough 
space left on a disk for the next file 
and will fill the remaining space with 
smaller files, then prompt you to 
change disks. Users with hard disks 
will find the Backup function espe- 
cially helpful for archiving data on 
floppy disks. 

The P.A.M. shell works. It simpli- 
fies standard MS-DOS functions 
such as formatting and copying 
disks. Enhancements such as auto- 
matically displayed directories are 
convenient. 

All the programs offered by HP are 
automatically installed to run under 
P.A.M., and programs added later 
are easy to install. You can customize 
P.A.M.—changing application names, 
rearranging names on the screen, set- 
ting any application to start automat- 
ically—all by touching softkeys. Users 
who prefer standard commands can 
select the MS-DOS Commands ap- 
plication on the main P.A.M. screen. 

When you have disks in more than 
one drive (the HP 150 can handle 12 
disk drives), P.A.M. will display, 
alphabetically, the names of all the in- 
stalled programs on all the disks 
along with the letter code for the disk 
drive. Disks in several drives can be 
formatted simultaneously. 

The P. A.M. instructions are easy to 


‘av t 


understand, consistent, and predict- 
able. I used the system without once 
consulting a manual. There's no need 
to learn how to use the pointing 
device to position the cursor: there is 
nothing abstract about touching a 
particular place on the screen with 
your finger. In contrast, most com- 
puter systems require users to learn, 
remember, and always type correct- 
ly cryptic codes such as “dir a” and 
"copy  a:filename.xxx  b:file- 
name.xxx" in a precise and initially 
mysterious format. Utility programs 
created specifically for a touchscreen 
are remarkably easy to use. I wanted 
to see how touch changed some oid 
friends: Visicalc and Wordstar. They 
are among the applications that will 
be available when the HP 150 is in- 
troduced. 


Visicalc 

I touched my way back to P.A.M., 
selected Visicalc, touched Start Ap- 
plic., and saw Visicalc on screen. Just 
as in P. A.M., the top line of the 
screen contains the program and 
menu names, the second line a 
message, and at the bottom is the 
familiar row of softkeys. 

Rather than create a new work- 
sheet, I chose one from the directory 
displayed in the File Manager. lt's 
easy to move back and forth from any 
application to the File Manager. 
Touching the File Manager softkey 
puts the application on hold; the 
Back to Visicalc key sends you back 
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Photo 11: Select files to copy by touching the filename on the screen. 


where you were (see photos 12 and 
13). 

Of course, I immediately wanted to 
know if I could select a cell by touch- 
ing it. I could, although it's a little 
tricky. It's easy to highlight the col- 
umn you want, but positioning the 
highlighting on a particular row takes 
some practice. Still, it's often a lot 
easier than typing. 

The softkeys contain most of the 
Visicalc commands, and I was able to 
use touch alone to move cells, 
replicate, open multiple windows, 
and select format and printing func- 
tions. Data can be transferred to a 
graphics program by touching a soft- 
key (see photos 14 and 15). 

Experienced Visicalc users may 
find the familiar slash commands 
faster than touching softkeys. But 
they will be pleased with enhance- 
ments like additional print functions 
(photo 16), cell formats and protec- 
tion, and multiple windows. 


Wordstar 

My fingers did the walking back to 
the familiar Wordstar opening menu, 
touched a softkey to open a file, and 
typed a new file name. A screen, 
blank except for the softkeys, quick- 
ly appeared (photo 17). Having the 
Wordstar help menus on the screen 
would be redundant, so the help 
level is set to zero, allowing most of 
the screen to be used for text. 

I couldn't wait to try my nemesis, 
a block move. I succeeded in mark- 
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Photo 12: You can move back and forth between an application and 


the File Manager by touching softkeys. 


ing and moving a block of text with 
a few touches on the screen and soft- 
keys (photos 18 and 19). 

One of the most frequent objec- 
tions to Wordstar is the difficulty new 
users have in learning and remem- 
bering the multitude of command 
codes. The IBM PC version 3.3 
alleviates some of this problem by 
assigning 10 user-modifiable control 
codes to the 10 function keys and 
displaying labels across the bottom of 
the screen. The HP 150 version of 
Wordstar takes this idea a bit further: 
all the commands are on softkeys. 
Choosing a softkey label marked 
with lowercase letters produces more 
commands. Many of the softkeys 
lead to a whole tree structure of 
functions. 


LIKE FEED AFTER CARRIAGE KETUEM: 
PIED DJTPUT: 


PUT: 
PAISE AT PAGE WEAS: 
TIME AO CATE SINP EMH PACE: 


PAGES: 
PRINT CRUTH HEAQTNGS ND ROU HUNGER; 


BOTTOM ROIN: 
LOCAL PRINT DEVICE: 
PRIRTER SETUP. STRING: 
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Photo 16: Visicalc print options can be selected and changed with 


touch. 
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Photo 13: A worksheet selected via the File Manager (see photo 12) 


being loaded into Visicalc. 


Typists who prefer not to take their 
fingers from the keyboard can use the 
inherent Wordstar commands or 
function keys. The keyboard has ded- 
icated keys for common commands 
such as Insert Line, Delete Line, 
Clear Line, and Insert Character. 

The ability to touch the screen to 
position the cursor makes many edit- 
ing functions much easier. However, 
because the touchscreen is accurate 
only to a 2-character width (see the 
interview with Jim Sutton and John 
Lee on page 51), you may need to 
use the keyboard for exact position- 
ing. Of course, you can't touch what 
you can't see, but the keyboard facil- 
itates scrolling with Roll up/Roll 
down and Next page/Previous page 
keys. 
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In summary, the touchscreen im- 
proves Wordstar and Visicalc. Al- 
though these two programs are old 
friends to many of us, even the best 
of friends have a few nasty habits that 
we wish they could break. In the case 
of Wordstar and Visicalc, the nasty 
habit has been the refusal to under- 
stand anything but control codes and 
command strings. HPTouch has re- 
formed these two old friends and 
made them much more agreeable. 


Memomaker 

You might well ask why, if Word- 
star is available for the touchscreen, 
HP would offer a second word pro- 
cessor. HP's Memomaker is a simple 
word ‘processor, compatible with 
Wordstar and designed for people 
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Photo 17: Wordstar on the HP 150. Softkeys with lowercase letters 


lead to another layer of functions. 


"ej irala: lurus 
2... lii AE... 


MAT MN DEC 


TOTAL Ytp 
8,144.47 $79,585.63 
4,072.24 
4,072.24 
3,251.79 

IE. 


8 31.65 


6,077,523 0.533,70 


331,834.25 
$51,955.56 
13,660. 94 


BE - 2A PROFIT 


De! tot ) 770,57 


YHA EJH COST. FAZTUR 
BERT ne. EXPENSE FACTOR 


"HER 


Photo 14: To select a cell, touch it. 


who want a quick and easy way to 
enter text. 


Even with the advantages the HP . 


150 gives to Wordstar, many people 
don't need or want to learn how to 
use a full-featured word processor. 
That's why HP offers Memomaker. 
With touch to position the cursor and 
select softkeys, and dedicated key- 
board keys for functions such as in- 
serting a line and deleting a character, 
you don’t need to learn or remember 
any commands. Most people could 
use Memomaker fully—to write let- 
ters, create memos, and do rough 
drafts—without ever reading the 
documentation, 

As in Wordstar, I used the touch 
feature to position the cursor and do 
block moves. I also tried changing the 
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Photo 18: The cursor shows where I touched the screen. 
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Photo 15: HP's enhanced Visicale allows multiple windows. 


right margin and realigning the text. 
Touch makes these functions as sim- 


ple as they should be. (See photos 20. 


and 21.) 

I could go to File Manager, select 
files, and read them into Memo- 
maker without ever using the key- 


board or learning any commands 


(photo 22). 

Memomaker shows text enhance- 
ments on screen—highlighting em- 
phasizes boldface, and italic charac- 
ters indicate underlining. Margins, 
tab settings, and standard memo for- 
mats can be stored in format files and 
read into a document. 


Because Memomaker and Wordstar. 


are fully compatible, documents 


-created in'one can be edited in the 


other. An experienced Wordstar user 


coda comsaeds. 


siesat tng tant, 
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can add' advanced features to Memo- 
maker documents, while someone 
unfamiliar with Wordstar can. use 
Memomaker to edit a Wotdstar docu- 
ment. Memomaker is a great little 
word processor for people who don't 
want to do serious word processing. 


+ 
l| 


Personal Card’ File 

The demonstration program for the 
HP 150 includes a sample of a name 
and address program called Personal 
Card File (PCF). The screen for this 
program has a drawing that looks like . 
a typical rotary card index found on 
many desks. To access a.card in tlie 
file, you touch a tab as if the card file 
were made of paper and plastic; to 
rotate the card file, touch the han- 
dles—again, as, you would with a 
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Photo 19: The result of d block move accomplished entirely by touch. 
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Adapting Existing Programs to 
Use HPTouch: Picture Perfect, 
Diagraph, and Wordstar 


Two software houses experienced dif- 
ferent levels of difficulty in adapting exist- 
ing software for the HPTouch system of the 
HP 150 Personal Computer. Computer 
Support Corporation found it easy to adapt 
its graphics software, but Micropro had 
some problems because of the unusual in- 
ternal structure of Wordstar. 


Picture Perfect and Diagraph 


Picture Perfect is a general charting pro- | 


gram that makes it easy to do business 
graphics, such as bar charts with three- 
dimensional effects. Diagraph is a program 
that lets you draw flow charts, organiza- 
tion charts, circuit diagrams, and the like 
by using a library of approximately 100 
primitives, including a variety of polygons 
and many common symbols. Computer 
Support Corporation of Dallas, Texas, is 
adapting two programs to run on the HP 
150 and to use HPTouch. One program is 
written in Pascal and is being rewritten in 
the Pascal of the HP 150, The other pro- 
gram is written in BASIC and is being con- 
verted to the Pascal of the 150. 

Michael Kallet and Jack Hudler of Com- 
puter Support „explained how to use 
HPTouch this way: “You access the touch- 
screen through the HP 150's AIOS (alpha- 
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numeric input/output system), which is in 
ROM. Yóu need to write some low-level as- 
sembly-language routines to access the 
AIOS. The same linker on the 150 handles 
both assembly language and Pascal. 

“In fact, you access the touchscreen just 
as if it were any.other input/output device. 
You call an assembly-language routine to 
set up the mode of the touchscreen that you 
want to use. We thought we would always 
be defining touch areas in terms of coor- 
dinates, checking for touches within the 
coordinates, and then going to commands 
that were mapped to the touch areas. But 
the touchscreen has a mode that makes the 
touch areas actually return a particular 
value just as if they were keys on the key- 
board. Another mode lets the user define 
an object by touching the screen. 

“The most useful mode is the one that 
makes the touch areas return keycodes. You 
turn that mode on and then set the touch- 
screen to report when it’s been touched. 
Then you read the keyboard and wait for 
the return of a keycode and a qualifier. The 
qualifier says whether the code came from 
the keyboard or the touchscreen. 

“Because of its different modes, the 
touchscreen is more powerful than you 


- realize at first. You could use the row- 


column mode all the time if you wished, 
but you end up using the mode that direct- 
ly returns a particular value, ; 
"In interpretive BASIC, you can turn 
screen areas on and off with escape se- 
quences. In Pascal, you make assembly-lan- 
guage calls to AIOS routines. Interfacing 
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Figure 1: This map shows the data transfer possible among the HP 150 applications. 
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to HPTouch is easy in either case." 


Adapting Wordstar 

Since Wordstar is written in assembly 
language, Micropro is using assembly-lan- 
guage calls to the AIOS to adapt the 
popular word processor for HPTouch. Pro- 
grammer Joe Masters reports, “For every 
character typed or screen area touched, you 
get information about which device the 
returned value came from, whether shift 
or control was pressed, and so on. This in- 
formation comes to you from the console 
I/O portion of the operating system. The 
AIOS interprets the information. 

“There are routines in the AIOS for 
writing a line to the screen, writing an en- 
tire screen, getting coordinates from the 
screen, and so on. The existing Wordstar 
makes multiple single-character output 
calls to write a line. With the HP 150, you 
can write an entire line at a time by call- 
ing a routine in the AIOS. It's difficult to 
get used to, but once you do, development 
goes: much faster." 

Kirk Hurford, manager of Micropro's 
OEM support group, explained the method 
of adaptation: "In adapting Wordstar for 
specific hardware, we go directly toward 
the I/O. Wordstar operating in the 
MS-DOS environment has much slower 
W/O because of the path that it takes 
through the operating system. In the case 
of the HP 150, the effect that we put forth 
fo improve performance is sophisticated. 
There is a fair amount of intelligence with 
which Wordstar makes decisions as it's up- 


desktop cardfile. (The "At a Glance" 
box on page 41 shows the card file in 
action.) 

PCF is designed to keep a handy 
list of names and addresses (which 
can be used in Wordstar form letters 
via Mailmerge). Key-field data ap- 
pears on the tabs, and the file is 
sorted in key-field order. To search 
and select data for an abbreviated 
version of the card file, select fields 
and type the criteria. 

PCF is not meant to be a database 
program, so all the data from PCF 
can be transferred to Condor a 
relational-database program, for 
more sophisticated manipulation. 


Graphics 
With the high-resolution screen 
and a good selection of plotters 


dating the screen. Wordstar uses different 
AIOS calls based upon what it knows it's 
going to do. When it’s updating characters, 
for example, it uses different functions from 
those it would use when it knows it’s go- 
ing to torite an entire line. 

“Without the AIOS, we would not have 
achieved the high level of VO performance 
that we have on the 150. The only other 
version of Wordstar that is as fast is the 
latest version for the IBM PC. That took 
three programmer months. Achieving the 
same speed on the HP 150 took five pro- 
grammers weeks.” 

Masters made tt clear that the hard part 
of adapting Wordstar for the 150 was on 
the Wordstar side, not the HP side. "The 
part of the adapting that has to do with 
the touch interface itself is self-explanatory. 
The documentation and a test program 
have examples of using the AIOS. But 
what we're doing on the Wordstar side is 
difficult.” 

Hurford explained why: “Wordstar is 
14,000 lines of assembly-language code. 
The customization of the HP 150 is com- 
plex even though we get the information 
that we need from the AIOS instantly. It 
tells us where to go on the screen. The hard 
part is telling Wordstar how to get there.” 

“Wordstar identifies a screen location,” 
Masters said, “not by referring to coor- 
dinates on the screen but as a 24-bit posi- 
tion in the file. There are lots of transla- 
tions that have to take place to make Word- 
star understand what the AIOS has told 
it." 


available from Hewlett-Packard, it's 
not surprising that HP will be offer- 
ing three graphics programs for the 
150—its own Series 100 Graphics plus 
two from Computer Support Cor- 
poration (Picture Perfect and Dia- 
graph). 

The Series 100 Graphics can use 
data from Visicalc or Condor to plot 
bar charts, line graphs, pie charts, 
and scattergrams on paper or slides. 
You can transfer data in, select pen 
colors and shading, choose options 
such as horizontal or vertical orien- 
tation, and pick paper type all by 
using touch. Photo 23 shows the 
Series 100 Graphics screen. 

Photo 24 shows a bar chart created 
with Picture Perfect. Because of the 
HP 150’s high resolution, the bar 
chart assumes an almost three- 
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Photo 20: All the commands for Memomaker are on softkeys. The cursor is positioned for 
a new right-margin setting. 
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Photo 21: Realigning a block of text for the new right margin can be accomplished entirely 
with touch. 


Photo 22: You can store memo formats in a separate file and read them into Memomaker. 
The asterisk in the Help softkey shows Help is toggled on. 
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Photo 23: Series 100 graphics from HP use touch to select pen calor, 
style, and the functions you see on softkeys. 


dimensional appearance. Softkey 
menus can be used to define and ad- 
just charts. Help messages contain 
key words that can be touched for 
additional help. 

Diagraph can be used for flow 
diagrams, organizational charts, 
schematics, network design, slides, 
and presentation aids. Symbols on 


the screen help nonartists create. 


sophisticated drawings. You can 
move, connect, and expand the sym- 
bols by touching the screen. 


Communications and File 
Transfers 

To use the HP 150 as a terminal for 
communications, simply boot up 
P.A.M., touch the Terminal softkey to 
access the four configuration menus, 
then, using touch or the keyboard, 
enter or change information to set a 
configuration. 

Instead of typing configuration 
data, you can use touch to select data 
on the screen. For example, the 
"baud rate" prompt displays a new 
bit-per-second rate with each touch. 

For file transfers, Hewlett-Packard 
offers the DSN (Distributed Systems 
Network)/Link program. DSN/Link 
can transmit both ASCII and binary 
data. 

Transfers to the HP 3000 are easy 
and include error checking. Name 
the file you want to send or receive 
and initiate the transfer by touching 
the screen. Transfers to other com- 
puters require customization, but log- 
on procedures and repetitive com- 
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Photo 24: A Picture Perfect bar chart demonstrates the high character 


resolution on the HP 150. 


mands can be stored in a file, and a 
softkey may be assigned for those 
files so they can be accessed by 
touch. Transfers to HP 120s, 125s, and 
150s can be made without a host- 
computer connection. Transfers can 
be unattended, and the program in- 
cludes automatic logging to disk and 
printers. 


Data Transfer 

When HP decided to offer popular 
software packages on the HP 150, the 
company worked on facilitating data 
transfer between them. Figure 1 illus- 
trates the possible data transfers 
among Wordstar, Condor, Visicalc, 
Memomaker, PCF, and graphics. (Jim 
sutton and John Lee explain how 
they accomplished data transfer on 
page 51.) The data transfer isn't as 
extensive as it would be in a fully in- 
tegrated program designed for this 
purpose, but there is probably 
enough movement possible for most 
applications, and most transfers can 
take place using softkeys alone. 


What Makes It Magic? 

It’s not just the touchscreen that 
makes this machine magical. It's the 
combination of ease of use, sophisti- 
cation, and low price. 

The decision to use a standard MS- 
DOS operating system means soft- 
ware houses can quickly modify their 
popular software packages for the HP 
150. Users familiar with these pro- 
grams can easily switch to touch. 
Novice users will find difficult pro- 


grams are easier to learn with the 
touch interface. 

The modification of applications to 
use a common user interface gives a 
cohesiveness and predictability to all 
the programs on the HP 150. P.A.M., 
HP's solution to the MS-DOS A > in- 
terface, gives new users a place to 
start and makes utility commands 
convenient for everyone, 

But users who wish to can ignore 
the touchscreen in P.A.M., or any 
other features that don’t appeal to 
them. Few, however, will ignore 
touch. Pointing to a spot on the 
screen is natural, and HP has paid 
careful attention to preventing ac- 
cidental selection by touch. Mistakes 
are less likely than with a traditional 
system that uses keyboard keys to 
issue commands. Anyone can quick- 
ly begin using this system and its ap- 
plications. 

The HPTouch interface isn't flashy. 
It lacks spectacular effects such as 
desktops full of icons and overlap- 
ping windows. These omissions 
don't cause any sense of deprivation; 
in fact, they help achieve a simplic- 
ity that contributes to the systenvs 
elegance. 

Although elegance can suggest for- 
mality that often signals "don't 
touch," the HP 150 invites us to touch. 
That makes the HP 150 as inviting as 
it is elegant. Certainly the HP 150 
represents real progress toward the 
goal of putting high technology at the 
disposal of ordinary people. 

—Barbara Robinson m 
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HP 150’s 


Design-team Leaders 


by Phil Lemmons and Barbara Robertson 


Jim Sutton and John Lee led the design team for the "Magic" personal computer system, now known as the HP 150. Sutton 
is a research and development section manager in the personal software division. Lee is a research and development project 
manager in the personal office computer division. Both talked to BYTE West Coast editors Phil Lemmons and Barbara Robertson 
at Hewlett-Packard's offices in Sunnyvale, CA. 


BYTE: What are the most innovative 
things about the HP 150's hardware? 
Lee: The touchscreen and the com- 
pactness. The touchscreen is not a 
new input device, but getting it into 
the box and lowering manufacturing 
costs took a major effort. 

BYTE: How did you go about doing 
that? 

Lee: We researched the touchscreen 
and did some preliminary models, 
trying to get it to work with very in- 
expensive standard LEDs and 
photodiodes. 

BYTE: You used the optical approach 
because of inexpensive parts? 


Lee: Well, the optical approach 
means we don't have to put a special 
film on the CRT that reduces the con- 
trast and visibility. Also, with the op- 
tical approach, you usually don't 
have the radiation problems that you 
get with other types of signals going 
across the screen. We also made sure 
our design provides ways of loading 
the parts so that each individual cell 
doesn't have to be adjusted separate- 
ly. That reduces our production cost. 
Sutton: One of the other issues in 
selecting that particular mechanism 
for having a touchscreen was to make 
sure it would be at least as reliable as 


the other components in the system. 
Some of the technologies that we 
looked at early on didnt seem to 
promise that kind of reliability. With 
this particular technology, the touch- 
screen would not be the first point of 
failure in the system. 

BYTE: How did you decide what res- 
olution the touchscreen should have? 
Lee: As far as resolution is con- 
cerned, it's really the pointing 
device's resolution that matters more 
than the screen's resolution. The 
sharper the pointing device, obvious- 
ly, the more precisely you can point. 
A light pen can get close to a pixel 
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resolution, but we considered having 
to pick up a special device with a wire 
attached to it less friendly. So our 
resolution requirement was the end 
of a pencil. That was the smallest size 
we could deal with. Normally you 
deal with finger size, which is larger 
than pen size. 
BYTE: Did you decide to use touch 
and begin thinking of how it might 
be used, or did you originally look 
for another input device? 
Lee: We were really looking for a 
friendlier way of interacting with the 
computer. We had already used 
labeled softkeys on the screen that 
match a top row of function keys. The 
softkey labels could change when the 
keys changed their functions, but 
their use was limited by the key- 
board. 
Sutton: Originally, touch was an op- 
tional feature. Over the course of the 
development of the product, we con- 
vinced ourselves first of the value of 
touchscreen and second of our abili- 
ty to manufacture it for a cost low 
enough to make the touchscreen a 
standard feature of the product. 
We also had some customers 
directing us toward the touchscreen 
as an input device. HP has a partner's 
program in which we work with cer- 
fain major customers in a very active 
role and reveal to them some of our 
future products with an agreement 
that they won't reveal them. In 
return, they give us some valuable in- 
sights into the products. Some of 
these customers played significant 
roles in deciding on the touchscreen's 
role in this product. 
BYTE: Did anyone argue for elimi- 
nating cursor control or program- 
mable function keys, forcing people 
to go through the touchscreen 
interface? 
Lee: [ think it was originally designed 
so that you were able to do anything 
from the keyboard because at that 
time the touchscreen was optional. 
Sutton: Nothing restricts you from 
using the keyboard as the only mode 
of cursor positioning. Customers 
who choose to do coding might use 
the keyboard rather than the touch- 
screen mode. But in some applica- 
tions—for example, on a shop floor— 
there might be no more than a cou- 
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ple af dozen possible input choices. 
Then it would be perfectly reasonable 
to put up the 24 possible choices so 
that someone wearing a heavy 
leather glove could poke at the touch- 
screen and use it as the total input 
system. 

BYTE: What was the process by 
which you designed the keyboard? 
Sutton: À group was formed to try 
and unify HP's planning for key- 
boards, and it did a thorough study 
on the ergonomics of the keyboard. 
BYTE: How did you do that study? 
Sutton: I understand it was done by 
reviewing all of the external studies 
that have been done as well as re- 
viewing the ergonomic standards 
established and particularly the Euro- 
pean standards. 


Qur resolution 
requirement was the 
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smallest size we could 
deal with. 


BYTE: According to the International 
Standards Organization? 

Sutton: Right. We also did a lot of 
testing with a number of mock-ups 
that we built. The tilt and swivel fea- 
tures of the main unit are because of 
the same international ergonomic 
considerations. 

BYTE: Does moving to a different 
part of the world affect the touch- 
screen? 

Lee: There are differences as you 
move into the Southern Hemisphere, 
where the magnetic fields are dif- 
ferent and affect the convergence on 
the CRT. After we have converged it 
and centered it for the Northern 
Hemisphere, there is a shift when we 
take it to South America. The user 
can realign the touchscreen by using 
one softkey that brings up an align- 
ment grid on the screen. 

BYTE: What are you aligning at that 
point? 

Lee: There is a set of holes you can 
see on the side of the plastic bezel. 
That's where the light beams come 
through. We put a grid on the screen 
in graphics, and you position the 
whole graphic screen to align with 


the holes. In fact, that would prob- 
ably be necessary in the Northern 
Hemisphere if you dropped the ma- 
chine and the yoke at the back moved 
a little. 

Sutton: Our production engineers in 
manufacturing have been quite con- 
cerned with making sure we had an 
adequate solution to this problem. 
The need for adjusting the screen has 
been minimized, but if it becomes 
necessary it's easy. 

BYTE: What was the most difficult 
part of the hardware design? 

Lee: The compactness, fitting every- 
thing into the box. That—and also 
meeting all the regulatory standards 
set up by FCC and DBE. 

BYTE: DBE is the German equiva- 
lent of our FCC? 

Lee: Yes. HP also has its own en- 
vironmental standards to meet. 
BYTE: Those are more stringent than 
the FCC standards, or unrelated to 
the FCC? 

Lee: The FCC deals only with radio 
interference, We have standards deal- 
ing with shock test, transportation, 
and electrostatic discharge (so that if 
you are charged and touch the box, 
you wil not cause the system to 
reset). Actually, the most important 
thing for any computer user is data 
integrity, We try to make sure that 
nothing that the user can do will 
cause loss or corruption of data. 
Every bit counts. 

Sutton: You were asking about the 
keyboard earlier. In fact, although we 
get our key switches from a very 
good vendor and the vendor does 
extensive testing, we subjected all key 
switches to millions of keystrokes 
with mechanical hands, off-center 
keystrokes with millions of repeti- 
tions, and so on. This testing iden- 
tified some problems so we went 
back to the vendor and collaborated 
until we got solutions to those prob- 
lems. That's fairly typical. Usually we 
have standards internal to HP that are 
higher than any of the standards that 
come from regulatory agencies. 
BYTE: What did you have to do to 
get everything into that little box? 
Lee: Well, there are some design 
trade-offs. For example, not using an 
8086, which would require a 16-bit 
bus instead of the 8088's 8-bit bus, In 


general, when you do logic design 
you have to pick parts very carefully 
to make sure you don't use too many 
SSI (small-scale integration) parts. 
Also, you make sure that the chips 
will be in sync. The 8088 needs a lot 
of support chips, and the major func- 
tional chips must talk well to one an- 
other so you can massage the signals 
going from one to the other. 
BYTE: What sort of a CRT is neces- 
sary to get the resolution so high on 
a 9-inch screen? 
Lee: The CRT itself is not the major 
problem—it's the electronics that 
drive it, the discrete analog circuitry. 
We run at about twice the frequency 
that people normally run, so our 
analog circuitry has higher frequency 
response requirements. That usual- 
ly creates the much higher resolution 
you see on the screen. 
BYTE: The graphics are very fast. 
What did you do to make them that 
way? 
Lee: There are both hardware and 
software factors. First, we have one 
gate array that handles our graphics 
display. Second, there is a careful 
design of the algorithms that do the 
graphics. We have a very strong 
graphics group that understands the 
algorithms of doing vector drawing, 
area fill, and so on. 
BYTE: The gate array plays the role 
of a video-controller chip? 
Lee: That's right, for the graphics. 
BYTE: What about character- 
oriented I/O? 
Lee: There's a separate controller. We 
have two planes, a graphics plane 
and an alphanumeric plane. A Stan- 
dard Microsystems 9007 does the 
alpha control. It's a highly functional 
chip that replaces a lot of peripheral 
chips needed with the other con- 
trollers we have been using. The 9007 
also does a lot of things itself without 
requiring the processor to support it. 
Even if the processor stops, the 
screen will not. The screen will be 
refreshed properly. 
BYTE: Is some RAM (random-access 
read/write memory) dedicated to 
graphics storage, or is it all one con- 
tinuous address space? 
Lee: It's one continuous address 
space, but there are separate RAMs 
for the display because they need 


division. 


much faster access. We use some 
static RAMs. 

Sutton: One of the other things that 
makes graphics fast from an applica- 
tions point of view is the additional 
Jevel of interface to graphics that is ac- 
cessible without going through some 
of the overhead associated with the 
operating system. 

BYTE: The GIOS? 

Sutton: That's right. The graphic I/O 
system allows an application using 
this level of interface to do so without 
incurring some of the overhead that 
wouid otherwise be necessary. 

Lee: That software interface also has 
some other very important purposes. 
Most computers actually go directly 
to the hardware in order to enhance 
their performance. That poses a very 
serious compatibility problem in the 
future, because hardware will 
change. The GIOS and AIOS (alpha- 
numeric input/output system) inter- 
faces give you high performance but 
are software, so future products can 
be made compatible. 


1 - Á | 
John Lee, project manager for research and development in HP's personal office computer 


BYTE: Looking at other controllers, 
what microprocessor is in the key- 
board? 

Lee: I guess it would depend on what 
you call the keyboard. The keyboard 
itself has no microprocessor in it, just 
a few random logic chips. We use an 
8041 on the main processor board to 
handle the touchscreen and the key- 
board. 

BYTE: Tell us a little bit about the 
HPIB (Hewlett-Packard interface 
bus) and how that affects adding pe- 
ripherals to the system. 

Lee: The HPIB has been accepted as 
an IEEE standard and we conform to 
it. That bus provides the flexibility to 
add a lot of peripherals through one 
connector in the main unit. You can 
just tie in the whole daisy chain with- 
out any restrictions, except for the 
electrical and loading restrictions. 
You can add disk drives and plotters 
and printers through the same bus. 
BYTE: What CPU chips did you con- 
sider, and why did you choose the 
8088? 
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Lee: The personal computer market 
tends to be mainly concentrated on 
the Intel processor family, The Intel 
family was chosen so we could run 
an industry-standard operating sys- 
tem. Other HP divisions are develop- 
ing systems based on other pro- 
cessors, focusing on the Intel family. 
BYTE: Will the hardware be an open 
system? Will you cooperate with 
companies that want to make add-on 
products? 

Lee: Definitely. 

BYTE: Does that apply to software as 
well? 

Sutton: Yes, it does. 

BYTE: The power supply in the 
main unit is 120 watts. Isn't that 
unusually large for a power supply 
that isn't also supporting disk 
drives? 

Lee: We computed the power re- 
quirement for up to 640K bytes of 
RAM, with all the processors, the 
video, plus an internal thermal 
printer... 

BYTE: The power for the printer is 
in there, too? 

Lee: Yes. The power supply will sup- 
port the printer and we have some 
left over for the option cards. In fact, 
some of the option cards could take 
quite a bit of power. 

BYTE: Can you print the screen 
image at any time with this system? 
Sutton: Yes, that's true, but with one 
caveat. It's really printing the inter- 
nal memory image, not the screen, as 
you might expect. There are separate 
planes for graphics and alphanumer- 
ics, and, generally, you can print the 
normal alpha you see on the screen 
and the graphics you see on screen, 
but if you are seeing alpha on top of 
graphics with both planes displayed 
at once, you cannot get those printed 
out and overlaid correctly. 

BYTE: What manages the HPIB and 
the serial ports? 

Lee: The HPIB is managed by an 
HPIB controller chip from Texas In- 
struments, and the serial ports are 
managed by the NEC 7201 serial pro- 
tocol controller. 

BYTE: Did you make changes in 
hardware because of things that 
came up in the software? Jim, was 
there anything you asked John to do 
80 that you could do something you 
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were having trouble with? 

Sutton: Clearly we made changes in 
the firmware because of things that 
came up in the applications. John's 
role has been primarily the firmware. 
He's been very helpful to us in terms 
of being able to provide the right 
kinds of AIOS and CIOS calls for us 
to be able to get the very high screen 
performance that we want. 

BYTE: John, you actually did the 
AIOS and the GIOS? 

Lee: A lot of people got involved in 
that because it involves everything 
from the operating system to. . . 
Sutton: However, the answer's yes. 
BYTE: What about manufacturing 
methods? Is HP active in automated 
manufacturing? 
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of things that came up 

in the applications. 


Sutton: We are increasingly inter- 
ested, as are all companies, in this 
area, to both improve our quality and 
reduce our manufacturing costs 
through factory automation. If you 
walked out through the back room 
you would see some strange-looking 
robots making their way among the 
various devices. 

We also have manufacturing repre- 
sentatives involved at extremely early 
stages in the design of any product 
like this, to make sure that the prod- 
uct is easily manufacturable with the 
kind of quality that we like to have 
associated with HP. 

Lee: Manufacturability is an issue 
that’s addressed on day one. It affects 
some of the things that we do—how 
the boards are laid out, where the 
holes are and how many screws we 
need, and other such considerations. 
Currently ] would guess our most 
automated process is building the PC 
board. Production is automated and 
so is testing. 

BYTE: You already have disk drives 
in different sizes that use the HPIB, 
so all the 3'A-inch, 5'4-inch, and 
B-inch drives are available for the 150 
at its announcement? 


Lee: Right, all those drives, the Win- 
chesters and floppies. 

BYTE: How compatible is the 150 
with IBM PC software? 

Sutton: Software that was written 
originally for the IBM PC is transport- 
able directly into our environment so 
long as it doesn’t depend on special 
hardware features of an IBM device 
and uses vanilla MS-DOS calls. If it 
does use vanilla calls, then it will 
work equally well with our vanilla 
MS-DOS. Of course, our graphics 
resolution is somewhat different, so 
things that are written to make 
specific use of our graphics may not 
be directly transported to the IBM 
PC. Conversely, things written to 
make use of special features on the 
IBM PC may not be directly trans- 
portable to the HP 150. People will- 
ing to make the effort of using special 
features in the IBM PC environment 
may well like to use the special fea- 
tures in our environment. For exam- 
ple, to be able to get the kind of 
screen performance that we have. 
BYTE: Will you be offering a Win- 
chester drive unit with the same 
form factor as the double micro- 
floppy unit? 

Sutton: Yes. Those units will be avail- 
able at first shipment of the 150. 
BYTE: Did you consider developing 
your own operating system with 
perhaps an iconic interface and bit- 
map graphics, with your own appli- 
cations integrated into that? 
Sutton: Yes. We did a significant in- 
vestigation and a reasonable amount 
of work on our own interface and an 
operating system that provided some 
substantial additional features over 
MS-DOS. But we viewed access to 
software already in the marketplace 
as critical to the success of the prod- 
uct, We decided to use MS-DOS for 
that reason. We would like to provide 
an extremely wide variety of in- 
dustry-standard software at the same 
time we provide another rich set of 
our own software, which will be 
more valuable than competitive prod- 
ucts in the marketplace. 

Lee: Users should not really have to 
be aware of what operating system 
the software is running under. What 
they're more concerned with is haw 
they're interacting with the system, 


and that's really through a shell or a 
program that's running on top of 
what traditionally is called an oper- 
ating system. I think we achieve the 
added user-interface capability with- 
out having to change the standard 
functions that MS-DOS provides. 
BYTE: How would you describe the 
operating-system architecture? Where 
does the touchscreen fit into 
that? 

Lee: The touchscreen is just another 
device in the system. 

BYTE: Handled the same way the 
keyboard is? 

Lee: Handled similarly to the key- 
board. 

BYTE: Where do the AIOS and 
GIOS fit in? 

Lee: You can view them as an exten- 
sion of MS-DOS functions. What we 
want to do is design compatibility for 
future products at the operating-sys- 
tem level. MS-DOS is a standard 
operating system and changing it 
would make it nonstandard. But we 
still want to define a variety of new 
functions that a standard system can- 
not provide. 5o all the new functions 
fit within the MS-DOS definition. 
What we do is go through the I/O 
control path of MS-DOS system calls 
to access all the AIOS and GIOS 
functions. 

BYTE: What is the AIOS? 

Lee: In a nutshell, what AIOS does 
is replace what current systems do to 
write directly to video. That's the 
main goal of AIOS as far as output 
is concerned. We want high perfor- 
mance and multifunction capability 
to write to video and much tighter 
control of what people see on the 
screen. We provide that functionality 
while at the same time hiding all the 
hardware dependencies of the sys- 
tem. We defined a logical interface 
that can be transferred. 

Sutton: You can think of AIOS and 
GIOS as being at a lower level than 
MS-DOS. They bypass some of the 
things that would normally go on in 
terms of typical device output in MS- 
DOS. At the same time, the AIOS 
and GIOS are in essence at a higher 
level because instead of being char- 
acter-oriented in terms of its output, 
for example, they can deal with large 
blocks of text going to the screen at 


ware division. 


once. Ás a consequence, you can 
bypass many of the inefficiencies of 
the usual way of getting to the 
screen, and at the same time do 
things in large blocks of data rather 
than a character at a time. The net 
result is multiplicative, making the 
actual screen transfer rates very high. 
Lee: The input our system allows is 
very important. In a standard system 
input is single-character-oriented; hit 
one key, and you get one character. 
That is very limited information. For 
example, the up-arrow key is a non- 
ASCII (American National Standard 
Code for Information Interchange) 
key, so you have no standard ASCII 
representation of it in one byte. To 
give the application better control of 
how the keyboard is actually used, 
you have to enhance input capability. 
BYTE: How is transfer to the screen 
handled under the GIOS? 

Sutton: There isn't blocking of data, 
but there are high-level operations 
such as polygonal fill and vector 
drawing. These are all handled as 
single operations, so logically you 
might consider that blocking of data. 
I can specify a polygon and fill it, and 
I don't have to send all the vectors to 
do the fill. A variety of fill patterns 


Jim Sutton, section manager for research and development in Hewlett-Packard's personal soft- 


and line styles are all built directly in 
as GIOS functions. 

Lee: Most operating systems are 
basically designed so that you have 
a computer and two wires talking to 
a terminal. You view console I/O as 
talking serially to a terminal outside 
of the computer, and that basically is 
a low-bandwidth path. We wanted a 
path whereby data goes out in a 
parallel fashion. The AIOS and GIOS 
achieve that. 

Sutton: We can frequently write the 
entire screen in the blink of an eye. 
With that capability I don't have to 
wonder about algorithms that will 
rewrite the precise part of the screen 
that'S changed. We've found that 
using the I/O structure simplifies a 
number of the programs that we do. 
For example, in our extended version 
of Visicalc, we don't write the whole 
screen; we're more intelligent than 
that. We write columns when the 
screen scrolls because we can write 
a column as a block on the screen. 
And we can do the things very rapid- 
ly. À trick we haven't made use of, 
but which I’m sure is awaiting ex- 
ploitation in some future product 
from us or an outside vendor, is to 
make use of the two separate planes 
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of screen memory. If you are doing 
something in a graphics application 
and all your menus are completely 
active in the alpha plane, bringing up 
a menu just consists of turning on the 
alpha plane. This means you can fill 
an entire screen with a touchscreen 
menu instantaneously. And as quick- 
ly as the person touches the item of 
interest on the menu, the menu can 
disappear, leaving the graphics intact 
on the screen. The I/O structure sug- 
gests a number of novel uses. 
BYTE: You did your work in Pascal. 
Did you consider other languages? 
Sutton: Actually, we did consider and 
used other languages for that matter. 
We actively considered using Pascal 
from a number of independent ven- 
dors instead of the Pascal from the 
HP 3000 and considered using C as 
a language. 

BYTE: Why did you choose Pascal 
over C? 

Sutton: There are a variety of 
reasons. We like to get a great deal of 
the work done inside HP in a stan- 
dard language so that it’s easy to port 
around to other environments. For 
example, our Visicalc will be available 
on the 3000. And that’s because we 
were able to write the program once. 
Then with changes to the I/O struc- 
ture going to the screen, we were able 
to make that product run on both 
machines. 

To be frank, we also wanted to have 
control over the quality of the lan- 
guage. If things turned out to be gen- 
erating code that was too large for us, 
we knew we could go in and op- 
timize the compiler. 

Some of the utility programs in the 
system are written in C, but for utili- 
ties specific to the 150, it wasn't im- 
portant to have a language with great 
porting capability It made more 
sense to choose a language for other 
considerations, such as generating 
smaller or faster code. 

BYTE: Is P.A.M. the utility that 
you're talking about? 

Sutton: Part of P. A.M. was written in 
C and part in HP Pascal. 

BYTE: Will you be able to write pro- 
grams that use the touchscreen in 
any language? 

Sutton: Any language can use touch 
already. There's nothing magic about 
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touch. The touchscreen is controlled 
at the simplest level by escape se- 
quences. I send those escape se- 
quences just as if I were, if you will, 
printing them. And if I know what 
the escape sequences are, I read in 
my manual the escape sequences to 
activate a touch area at some certain 
area, then I can do that in any 
language. 

BYTE: How did you decide what 
percentage of the resources, includ- 
ing memory, would be devoted to 
ease of use? How important was ease 
of use? 

Sutton: We wanted to differentiate 
the 150 from other products in this 
marketplace, and ease of use was one 
of the critical differentiating factors, 


It has always been our 
goal to use popular 
software packages and 
to develop some of our 

own. 


which is one of the reasons, of 
course, that we settled on the touch- 
screen. 

We have a fairly formal procedure 
at HP for passing external specifica- 
tions through a rigorous review pro- 
cess before the product is actually 
started. But [ don't think we made a 
conscious decision during that pro- 
cess as to what amount of resources 
we would devote to ease of use. Our 
most important constraints, I think, 
are memory and disk size because we 
want everything to run on our small- 
est-capacity disks. Those are impor- 
tant constraints, and some ease-of- 
use features do take machine re- 
sources. For example, we wanted to 
prevent the possibility of invalid in- 
put. I think it's quite easy to enter in- 
valid inputs and have the machine 
not object to them in some of the 
products we see on the market. The 
machine may not blow up, but it will 
do something that is inconsistent 
with the inputs. To us, ease of use is 
important in things as small as that 
to things as large as using the touch- 
screen. It all takes effort and code and 
size. 


BYTE: Did you know from the be- 
ginning that you wanted to use 
popular software packages on your 
machine? 

Sutton: Yes; that has always been a 
goal. 

BYTE: When did you decide to also 
develop some of your own software? 
Sutton: That's always been involved 
in the machine alsa. 

BYTE: To what degree do the appli- 
cations transfer data among them? 
Sutton: We have modified existing 
applications or worked with vendors 
to modify the applications to use the 
high-speed I/O and touchscreen fea- 
tures, and also, in a more limited 
way, to have the ability to move data 
back and forth. We've often reworked 
our own applications to facilitate the 
data transfer. For example, our own 
card-file package has been tested to 
make sure that its data can be trans- 
ferred to and from the Condor data- 
base package. In the same way, we've 
made sure that our own Memomaker 
editor is able to transfer data between 
itself and word-processing packages 
from outside vendors. We facilitate 
the transfer by using outside vendors’ 
file formats directly or by having easy 
ways to get between our format and 
theirs. 

BYTE: You can move information be- 
tween the Personal Card File and 
Condor and between the Personal 
Card File and Wordstar’s Mailmerge 
program. Did you try for greater data 
transfer? 

Sutton: Yes. Our inability to do a 
greater degree of data transfer is in 
some sense a limitation of MS-DOS. 
One reason we thought about build- 
ing our own operating system was 
that we knew that with it we could 
give the appearance of integrating 
separate, independently written pro- 
grams. We may yet be able to accom- 
plish that through other mechanisms 
or through future releases of MS- 
DOS, 

To transfer data among our own 
applications, we have a mechanism 
that might be considered similar to 
Unix pipes. 

BYTE: What functions does the file 
manager provide for applications? 

Sutton: Well, fundamentally, it pro- 
vides consistency across all applica- 
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tions, whether in-house of proprie- 
tary. The user has a consistent way 
to get at data and files on the system. 
So, for example, using the file 
manager, a person can readily view 
any directory on any disk, see that 
directory sorted in alphabetic order, 
and by simply pointing to a file cause 
that file to become the object of in- 
terest to the application. In addition 
it provides more functions—in fact, 
better functions—than conventionally 
available in packages like Visicalc or 
our previously existing graphics 
packages. 

BYTE: How did you decide what en- 
hancements to add to Visicalc? 
Sutton: We looked at a number of 
spreadsheet packages that are avail- 
able in the marketplace today, includ- 
ing the Advanced Visicalc package. 
Then we compiled a prioritized list of 
features we would líke to see in the 
package. From that list we chose the 
features that we could accomplish in 
the time frame that we had for the 
product. We expect to continue add- 
ing important extensions to Visicalc. 
Our special interest right now is how 
to tie spreadsheet packages to a larger 
network environment. 

BYTE: How did you speed up soft- 
ware written in high-level lan- 
guages? 

Sutton: Our approach has been to 
develop the languages in a fairly 
straightforward approach in the 3000 
environment and to bring those lan- 
guages across to the 150, We used the 
results of that as a basis for analysis 
on where we could tune and improve 
performance. First and most obvious 
was to modify all the I/O to use the 
AIOS/GIOS to improve performance. 
In addition, monitors tracked time 
we spent on particular blocks of code. 
We used this to determine where, for 
example, our run-time library might 
need to be optimized to make it 
faster. Sometimes the compiler itself 
needed to be optimized in some 
ways. Sometimes we could change 
our coding practices and make use 
of particular algorithmic features. For 
example, our first version of Visicalc 
wrote the full screen in MS-DOS 
vanilla screenwriting. Our second 
version of Visicalc wrote the full 
screen using AIOS, The third version 
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would rewrite only the column that 
would move the whole screen over 
and then write only the new column, 
both of which are AIOS functions. 
BYTE: You've been working with 
lots of independent software ven- 
dors. Do you have a mechanism in 
place for looking at proposals from 
ISVs (independent software vendors) 
and from independent, one-man 
pro g firms that want to 
write for the HP 150? 

Sutton: We have a mechanism in 
place and a better one will certainly 
be on the way by the time this article 
appears. We are doing two things 
simultaneously. One is actively 
soliciting al] the vendors of top soft- 
ware packages in the marketplace, 


A special Interest is 
how to tie spreadsheet 
packages to a larger 
network environment. 


and the second is being receptive to 
the ideas of smaller vendors who 
desire to participate. At the moment, 
we have an ISV cookbook that helps 
vendors use all the features we've de- 
scribed. We also offer vendors tech- 
nical support and the physical 
hardware. 

In the future we will have parallel 
R&D and marketing activities: a com- 
plete R&D lab within the personal 
software division, whose entire 
orientation is toward helping ISVs 
develop software for this machine, 
and a parallel marketing organization 
helping from the marketing side. 
BYTE: What was the hardest part of 
the whole project? 

Sutton: The hardest part of the whole 
project for me was the fact that a lot 
of things that are normally done 
serially were being done in parallel. 
There were huge numbers of critical 
and interrelated decisions going on 
at once. 

BYTE: When were you convinced it 
would really work as you had imag- 
ined it would all work? 

Sutton: I'm a true believer; I always 
believed it would. The only variable 


was the time. 

BYTE: Did this project start before or 
after the consolidation of the per- 
sonal computer division? 

Lee: Before. 

BYTE: And is this the first project of 
that division, or is this a project the 
division inherited? 

Sutton: In a sense the division in- 
herited it, but I think that the notion 
of the project was one of the things 
that caused the organizational re- 
structuring of the company. I think 
that trying to decide your placement 
in the marketplace goes a long way 
toward dictating the structure of yaur 
organization, and that was true here. 
BYTE: Was there a specific group of 
people who worked throughout the 
project, or were people pulled in and 
out of the Magic team? 

Sutton: It was a little bit of both. 
BYTE: How many people have 
worked on this project? 

Sutton: About 50 R&D people are 
working on it now. 

BYTE: Did people take the machine 
home to continue work, or did you 
keep it pretty well locked up? 
Sutton: Lately people have been tak- 
ing it home to work on. I know I took 
it home. My kids had a wonderful 
time playing with it. We will achieve 
great penetration in the 4- to 7-year- 
old market as well as in the business 
market. 

BYTE: Was there a kernel of the 
team, a group of people who've been 
working only on this who will go on 
to another project as a team? 

Lee: Not necessarily. 

Sutton: I think in the software area 
that will probably be true. Our view 
of the software area has a longer 
range than this particular set of hard- 
ware. One of the purposes of form- 
ing the personal software division is 
to have compatible, consistent soft- 
ware across a range of products, both 
the products that are available now 
and in the future.Bi 
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four are on-line simultaneously. 
All you do is fill in the blanks. 
Then use all that informa- 
tion to perform an instant 
analysis and illustrate the re- 
sults of potential budget cuts 
or increases. You change just 
one spreadsheet using the 
fill-in-the- blanks style. Perfect 
Calc" automatically takes care of the rest. 


Setting up the Perfect" spreadsheet! 

Entering titles, labels, and additional information 
on your spreadsheet is easy with Perfect Calc: It 
recognizes words automatically and handles them 
correctly without any special commands. lf you want 
to use numbers — like dates — for item labels, that's 
easy, too. 

Individually variable column widths add flex- 
ibility in setting up your Perfect Calc" spreadsheet. 
And once you've developed one spreadsheet, you can 
use it as a template for other applications. Simply 
refer to it. 


Self-teaching software. 

Easy, software-based lessons are included to 
make learning spreadsheet techniques simple.The 
lessons are matched to guides in the user manuals so 


— e 
— A — —— 
—— Ss es 
— — — —— 
|. t s npa D — = 
—— — —— < l 
aE sss 


t Cal 


ited spreadsheets 
ndow display. 


Sixteen applications built in. And that's only the beginning. 


you can follow along 
in the text. Because 


you learn on the com- 
puter at your own 
pace, there's no pres- 
sure to perform. Try 
new applications 
when you are ready. 


The most complete 
applications. 

Perfect Calc" is 
the only spreadsheet 
you can buy with 16 
applications built in. 
Standard paper and 
pencil financial tools are ready to use. All you do is 
fill in the blanks. 

Just a simple command is all you need to start 
working. Ànd on-screen tutorials and English prompts 
give you assistance whenever you need it. 


Handy cursor commands. 

You can move the cursor easily to the top of a 
column, beginning or end of a line, to the page before 
or after— with a single command. 

And you can go back and forth between two 
spreadsheets on split screen display with just as 
much ease. That makes multiple spreadsheet han- 
dling easier than ever before. 


The most compatible spreadsheets. 

Perfect Calc" data is stored in true ASCII files— 
the files read and recognized by every computer 
system. So, it's simple to use a Perfect Calc" spread- 
sheet in a Perfect Writer" report or letter. Or, build 
graphic displays using the information in one of 
your spreadsheets. 
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All the functions you need- 
and more. 

You get standard functions for 
financial, scientific, and engineering 
applications plus an expandable functions library 
which allows you to add new formulas as you like. 
Write your own complex applications programs. Just 
use a Perfect Calc" spreadsheet and take advan- 

š tage of the powerful 
associated files 
feature. 


Put the solutions 
for success to work 
for you. 

Using simple 
piain-English 
prompts and on-line 
references, you can do sophisticated forecasting 
and planning in minutes. 

Automatic associated spreadsheet information 
management. Standard spreadsheet calculation and 
consolidation. Only Perfect Calc" gives you both. 

Start planning for success today with Perfect Calc" 


Perfect Software 


Inc. 
Solutions for success 
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Perte 


For successfu 
manas 


The powerful records management solution 
for the personal computer user. 


Put information to work for you. 

Most information management 
systems are either too small or too 
difficult to use. Now there's Perfect 
Filer” the executive information 
management system that's easy to 
use. You can keep track of mail- 
ing lists, clients, sales, merchan- 
dise, names and addresses, and 
much more. 


Easy to get started. 

Two ready-to- use data 
entry forms are provided so that 
you can begin using Perfect 
Filer" immediately. One is for 
individuals, the other for com- 
panies and organizations. You 
type important information just 
once. Perfect Filer" does the 
rest for you. No special training 
is required. In fact, your entire staff can use it. 

On-line references and English prompts provide 


Information Management 


Data entry forms 
AUTOMATIC: 
To create your own records file, 
just enter information on the convenient 
on-screen form. All of the parameters 
are predefined. 


Information management 


Create custom data bases with ease, 
Build an entirely new structure, 
or"borrow" data entry groups 
from existing formats. 


Only Perfect Filer” offers you both! 
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INSTANT DATA BASES AND REPORTS 


assistance when you have 
questions. And tutorials are in- 
cluded for improving your skills. 


Personalized form letters. 

Use Perfect Filer™ together 
with Perfect Writers" word 
processing features to add a 
personal touch to mass mailing 
letters. You can even tag dif- 
ferent groups within one mailing 
list so that your letters to them 
can include special paragraphs, 
subsections or operator-typed 
comments. 

And Perfect Filer" remem- 
bers nicknames, titles— even 
your special salutation for 
special clients or friends. 

Generate mailing lists. 
Form letters. Specialized record-keeping forms and 
sorted lists. Choose from the two data entry forms 
provided or from seven data entry groups. 


4 Creating custom data bases 
a 7 has never been this automatic. 
Single-keystroke data entry menus do the work 
for you. You enter your data just once on a blank 
Perfect Filer" data entry form — whether it be client 
addresses, direct mail sorting codes, payment records, 
inventory, or standing orders. 
Successful information management. Perfect 
Filer" makes it simple. 


t Filer 


nformation 
ment. 


The integrated software solution. 


PERFECT WRITER" Solutions for success. 


When you learn one program, 
you've learned them all. 
Perfect Software"? All of the 
most-asked-for business and per- 
sonal computer appli- 
cations in one complete 
package. Word proces- 
sing. Financial planning. 
Mail management. 
Records keeping. Per- 
fect Software" provides 
the solutions to those 
everyday business 
problems. PERFECT CALC™ 
Each Perfect Software" program works smoothly 
and efficiently with the others. All share common 
file structures. And, all use the same command con- 


figurations. So, learn one program and you can use 
them all. 


Only Perfect Software" offers you this much. 
Perfect Software" works with IBM-PC DOS? CP/M; 
and MS-DOS* operating systems as well as most 8- 
and 16-bit computers. Ànd each Perfect Software" 
program is power packed with extra-value features, 
including: 

. Common control commands. 

. Manual and automatic functions. 

- Self-teaching software. 
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You get more per 
formance, more flexibil- 
ity and more auto- 
matic functions with 
Perfect Software" than 
with conventional soft- 
ware packages. So, you 
save time and effort. 
And Perfect Software" 
programs are self- 
teaching and fully inter- 
active, for productivity 
plus convenience. 

Perfect Calc" provides unmatched spreadsheet 
performance. Perfect Filer" is a records man- 
agement powerhouse. Perfect Writer?" Rated *1 by 
Personal Computing; given highest marks by /n/o- 
World; and called "the most comprehensive word 
processing package" by Esquire Magazine. 

Perfect Software? Your solutions for success. 


The Rebate. $160.00. 

Now, for a limited time, personal computer 
users can get back $50 each on Perfect Writer" and 
Perfect Calc” And, $30 each on Perfect Speller" and 
Perfect Filer" That's $160 factory direct to you 
when you buy all four Perfect Software" programs? 

Act now. Offer expires October 31, 1983. 


Perfect Software; Inc. 


Solutlons for success 
702 Harrison Street, Berkeley, CA 94710 


Pertact Soltwara, Pertect Calc, Perlect Writer. Perfect Fier, and Perteci Speller are Irade- 
marks of Perlect Software, inc. IBM-PC and IBM-PC COS are registered trademarks of inter. 
national Business Machines. CF/M i5 a registered trademark of Digital Research, Inc. 
MS-DOS is a registered trademark of Microsol 


*Purcnases made as a part of computer manutacturer's origina! equipment offer do nol 
qualify Vou where resincied by lave See in-store display for delaiis. 
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This One Decision 
Saved our Business and Grossed 
over °1,000,000.in Sales 


In 1979, our recreational manufacturing business was booming. 
And we had developed a new product that looked like a real 
winner. The new product was extremely important, in that it 
appeared to be the answer to a seasonality problem associated 
with our other product lines. 


By early summer, our order book was bulging. It really looked as 
tf our off-season sales and production problems were over. Then 
just as quickly the roof fell in. Gas shortages devastated the 
recreational vehicle market overnight. And our order book for 
over two million dollars worth of the new product disintegrated. 


Faced with a fall and winter of virtually no sales, many thousands 
of dollars of unneeded parts and excess production staff, [ had no 
choice but to shut down the production lines. And if a solution to 
our problem could not be found, the business itself was in 
jeopardy. 


A life saving decision 


| spent many sleepless nights 

trying to come up with a solution to 
this nightmarish situation. Then | 
remembered a course I had taken 
in decision analysis. I spent the rest 
of that night reviewing course 
material and other books I had 
bought on the subject. The next 
day,[ called an emergency meeting. 
Using the decision making 
techniques I had learned, we spent 
the rest of the week searching for 
and analysing potential solutions. 
The net result was that not only was 
the company pulled back from the brink of destruction, but we. 
added over $1,000,000.00 in gross sales during that off-season. 


Away of life 


From that point on, almost every critical decision (and there were 
many) regarding new products, marketing channels, pricing, 
advertising. production equipment, engineering projects, received 
this same type of analysis. 

Although the process was very time consuming and clumsy, 
because it had to be done by hand, our decisions were much 
improved. And there were sorne real benefits that we had not 
anticipated. 


1. Our understanding of each problem was greatly increased. 


2. We uncovered opportunities that we would not have thought 
of in any other way. 


3. Our decisions were documented, preventing us from slipping 
off the selected path or ‘rehashing’ the same things over and over. 
4. Consensus became easier because we were forced to focus 
and resolve each part of the problem, one piece at a time. 


The birth of Decision Analyst" 


Decision—Analyst was created because the process of evaluating 
complex decisions with multiple alternatives and many criteria is 
very tedious and time-consuming if you do it on paper. And doing 
it in your head is virtually impossible. 

Any complex decision usually requires multiple revisions to 
criteria, alternatives, weights and values assigned to them. If done 
manually, the ordeal of rewriting, recalculating and redocument- 
ing tends to discourage revisions, thus producing poor results. 
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Decision~Analyst overcomes these problems by asking for the 
minimum input possible from you, in the correct sequence. It 
leads you step by step through the deciston making process, then 
does all the necessary calculations and produces polished reports 
without any further effort. And all of your input is stored on your 
disk so that revisions and updates can be made easily at any 
time. 


Comprehensive but easy to use 
Decision~Analyst is probably the easiest program you'll ever use. 
You can literally learn to operate the program using only the ‘help’ 
screens. But it comes with a thoroughly indexed manual which 
includes many pages of examples plus a step by step guide to the 
decision making process. 
And Decision~Analyst is no iy- 
| weight. It uses over 100,000 bytes 
of fast compiled code and a 40,000 
| character help file. The program is 
extremely ‘bullet proof’ and does 
all the work .. . you do the thinking. 
And there is no danger of rnissing a 
Critical step because your analysis 
is guided through each of the eight 
ment- driven sections. 


Endless opportunity 

for use 

If you're saying to yourself that you 
really don't have any earth 
shattering applications for Decision 
Analyst ... then consider this. 

If you're in-business, chances are that the most important thing 
you do is make decisions. 


Decision~Analyst can help you select key personnel, decide on 
new machinery or equipment, prioritize major projects and 
allocate resources, choose a new product or a better price 
strategy, select new offices or plant locations, select the mosl 
profitable marketing channel or the best piece of computer 
hardware or software. Use it to analyse any decision which has 
more than one viable altemative. 

In your personal life, it can help you choose the best job, select 
the right business, career or franchise, determine the best field of 
investment or even the right home, boat or car. [n fact, improving 
your decisions is probably the most rewarding thing you can do. 


Let us help you make a ° 13999 decision 


If there's a chance that Decision —Analyst could help you improve 
even one decision, would it pay for itself? Chances are it would. In 
fact, it's likeiy that it could save you the price many times over! 

So why not take advantage of this special $139.00 introductory 
price (plus $5.00 shipping? by calling us today? We'll even refund 
your money, within 30 days, if you re not completely satisfied. 
Decision~Analyst requires a CP/M or MS-DOS operating system, 
52K of RAM, a 24 x 80 column screen and an BO column printer 
for your reports. Order by calling collect to... 


Executive Software Inc. 


705-722-3373 
Dep na KY DA5 


Two North State Street, Dover, Delaware 19901 


e Decisicn — Analyst i5 a trademark of Executive Software inc. * Copyrighted 1903 by Executive Software Inc 


Build the Micro D-Cam 
Solid-State Video Camera 


Part 2: Computer Interfaces 
and Control Software 


Serial interfaces for the Apple II and the IBM Personal 
Computer and versatile software for the Apple II 


Last month | introduced you to the 
Micro D-Cam, a relatively low-cost 
direct-output digital camera that you 
can build, either from scratch or from 
a kit distributed by The Micromint. 
Using a 64K-bit dynamic memory 
chip as its optical sensor, it has a 
resolution of 256 by 128 pixels (pic- 
ture elements), which is adequate for 
many applications, including input of 
graphic images, pattern and character 
recognition, robotics, process control, 
and security. 

In part 1 I explained the principles 
of operation of the 1532 Optic RAM 
(random-access read/write memory) 
and the rest of the Micro D-Cam's 
hardware. (Table 1 may help you re- 
call some of the I532's characteristics.) 
This month I'd like to finish the proj- 
ect by discussing how the camera 
can be attached to the expansion 
buses of the Apple II Plus and the 
IBM Personal Computer and how the 
camera is programmed to work. 

The amount of software included 
with this article is somewhat more 
than you've come to expect from a 
hardware-type fellow like me, but I 
feel it is necessary to properly show 
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how software can be used to enhance 
the final picture. In particular, some 
of you may be interested in the 
method used to present a gray scale 
on an Apple II computer. 


A Quick Review 

The 1532 Optic RAM from Micron 
Technology Inc. is a memory chip 
specially packaged to function as a 
digital image-sensing device. (Be- 
cause its output is a pure digital 
signal, it cannot be used to directly 
drive a composite-video monitor.) 
The 1532 contains 32,768 usable light- 
sensitive elements arranged in a 
matrix of 128 rows and 256 columns. 
Each of the elements in the matrix is 
a light-sensitive capacitor, a memory 
cell that can be accessed randomly by 
simply reading in the appropriate 


. two 128- by 256-element arrays each 
measuring 5.504 by 1.088 millimeters 

. element size: 8 microns by 9 microns 
vertical center-lo-center spacing: | 
21.5 microns 

. horizontal spacing: 85 microns 


5. spacing between lefl and right arrays: 
150 microns 


Table 1: Specifications of the Micron Tech- 
nology [$32 Optic RAM, a 64K-bi! mem- | 
ory chip that has the extra talent of serv- 
ine as a digital image detector. 


row and column address. Light strik- 
ing a particular element causes the 
capacitor which is initially pre- 
charged to a fixed voltage, to dis- 
charge toward 0 volts (V). The capac- 
itor discharges at a rate proportional 
to the light intensity throughout the 
duration of the exposure. When the 
cell's content is read, a logic 0 remain- 
ing in the cell indicates a bright 
pixel—the capacitor was exposed to 
a light intensity sufficient to dis- 
charge the capacitor past the thresh- 
old point. A dark pixel is indicated 
by a logic 1 remaining in the cell, 
which happens when the light inten- 
sity is not sufficient to discharge the 
capacitor past the threshold point. 
The operation of the image sensor 
can be compared to the function of 
film in a camera. The user can 
regulate the exposure by two adjust- 
ments: aperture (f-stop) and shutter 
speed. The aperture adjustment con- 
trols the amount of light that is 
allowed to expose the light-sensitive 
medium (either the 1532 or the film 
emulsion) by mechanically widening 
or narrowing the hole through which 
the light passes. The shutter speed 
(or scanning speed in the case of the 
1532) dictates the amount of time the 
sensitive medium is exposed. 
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Figure 1: A block diagram of the Micro D-Cam system. 


The Micro D-Cam's equivalent of 
an electronic shutter is controlled by 
commands transmitted to the inter- 
face. Sending a SOAK command to 
the Micro D-Cam has the effect of 
opening the shutter. After the ap- 
propriate period of exposure has 
elapsed, two commands, REFRESH 
and SEND, stop the exposure (close 
the shutter) and transmit the image 
to the host computer. 


Interfacing the Micro D-Cam 
Last month, when we looked at the 
control and driver electronics of the 
basic Micro D-Cam, we found that it 
communicates with its host computer 
serially, one bit at a time. In its 
minimal configuration, it requires 
four wires to be connected to the host 
computer: two supplying +5 V and 
ground potential and one each for 
serial data in and out. In a non- 
specific configuration, it can operate 
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asynchronously over an RS-232C link 
(at a data rate of up to 19,200 bps or 
bits per second), but I have devised 
serial interfaces for the camera that 
can be attached directly to the IBM 
PC and Apple II computers' buses 
(although still communicating serial- 
ly). Using a fifth signal, an additional 
external clock signal provided to the 
bus interfaces by the drive elec- 
tronics, the Micro D-Cam can then 
function at data rates up to 153,600 
bps. The complexity of interface cir- 
cuits of this type depends upon the 
host computer's bus structure and 
address range. The general scherne of 
connection is shown in figure 1. 
Figure 2 is a schematic diagram of 
the circuit that forms the interface 
from the Micro D-Cam circuitry 
(shown in part 1) to the expansion 
bus of the Apple II Plus computer. It 
owes its simplicity to the predecoding 
of the I/O (input/output) slot ad- 
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dress already provided on the 
Apple's main circuit board. The ad- 
dress decoders usually required in a 
peripheral interface are eliminated, 
and the complete serial interface can 
be built with only two integrated cir- 
cuits. The 74L5245 octal bus trans- 
ceiver buffers the TTL- (transistor/ 
transistor logic) level serial data into 
and out of the MC6850 ACIA (asyn- 
chronous communication interface 
adapter). The serial bit rate is con- 
trolled by the external clock output 
from the Micro D-Cam drive elec- 
tronics. For maximum speed, the 
clock frequency should be set for 
153,600 Hz. 

Figure 3 on page 70 shows the 
serial interface circuit for the Micro D- 
Cam configured for the IBM PC's 
bus. Due to the greater complexity of 
the Intel 8088 processor as compared 
with the Apple's 6502 and the PC's 
larger memory-address space, the in- 
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MICRO D-CAM 
CONNECTIONS 


45V GND 


MCB5BSO — 12 1 
74L8245 20 10 
74LS04 14 7 


Number Type 


IC30 
IC31 
IG32 


Figure 2: A schematic diagram of an Apple I1 Plus or Apple lle interface for the Micro D-Cam, The serial data stream from the Optic RAM 
is converted to parallel bytes and placed on the Apple's data bus by the ACTA and bus transceiver. Although operating asynchronously, high 
data rates (up to 153,600 bps) are possible because of the external data-rate clock input from ihe camera-control circuitry. 
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integrated mass storage solutions for the- 

IBM® PC and compatibles, the T.I. Professional r 
and the Victor 9000 computers. 


TALLGRASS INNOVATIVE FEATURES 


MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6, 12, 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "Image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual £loppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with — 
networks such as PCnet? and EtherShare!" 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. A dedicated 
landing zone, where the read/write heads reside . 
when the disk is idle, provides data protection 


düring powerdowns and transportation. | 
EtherShare?" is a registered trademark of 3Com Corp - 
PCnet* |i a trademark of Orchid Technology P 

[BMP is a registered trademark of b= sa — Machines Corp =Y - 
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E the Tallgrass pa th to your local computer . 
dealer and-watch your personal computer trafisform - 
into a powerful data processing system. ` ~> 

From $2,995.00 U.S. including integral tape backups 


Available from COMPUTERLAND® Entré® 
Computer Centers, MicroAge® Computer 
Stores and other participating computer dealers. 


New! 
IBM-XT Cartridge 
Tape Backup 


World Headquarters: Tallgrass Technologies Corp. ¿ 11007 Vy, 90th St. 
Overland Park, KS 56211; 913-492-6002; Telex: 215106 TBYT UR > 


Canadian Distributors: Micro-Ware ¿440 Phillip St. 
Waterloo, Ontario N2L SR9 ; 510-884-4941 
CompuServe41675.W. 8th St. / Vancouver, B.C. V6) 1V2. 004-733-7783 


European Distributor: CPS Computer Group, LTD 
Birmingham, England B278BH. (021) 7073866 


Australian Headquarters: Tallgrass Technologies (Australia) “Five Dock Plaza 
Suite 12; 50 Great North Road ' Five Dock / Sydney. N.S.W. 2030 ’ (02) 712-2010 
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Figure 3: An interface from the Micro D-Cam to an IBM Personal Computer {or a bus-compatible unit like the MPX-16). A set of jumper 
connections on the inputs of exclusive-OR gates determines the 1/O-bus address of the interface, showm here set to hexadecimal xD26 and xD27. 
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LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 


49 SPORTS FANS AND 640 APPLE POLISHERS, 
AND NO ONE HAD TO LEAVE HOME. 


The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 


Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners whe share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 
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And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
“talk” informally on our CB simulator, 
and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 


need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and leam how 
you can subscribe, contact or call: 


CompuServe 


Consumer intormavon Service PO Box 20212 
5000 Arington Centre Bvd Columbus. OH 43220 


48-B199 


In Oho call 614-457-0802 
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(2a) Status Bit 


Meaning When Set to 1 


data has been received fram the camera 
a command may be sent to the camera 


unused 
unused 


received data was improperly famed 
data received belore previous byte read 


(2b) Command Bit 


nana (always 1) 
none (always 1) 


Meaning When Cleared to 0 


allerriating-bit mode (ALTBIT) 
wide-pixel mode (WIDEPIX) 


7-bif data bytes (7BIT) 


transmit one frame instead of two (TARRAY) 
rafresh instead of soak (REFRESH) 
send the requested image (SEND) 


Table 2: Meanings of bits in the status register (2a) and command word (2b) for the Apple 
II/Micro D-Cam interface. 


terface requires three times as many 
integrated circuits. In the IBM, the 
Micro D-Cam's two port addresses 
are decoded by three chips: IC5, IC6, 
and IC7. These are 74L5136 open- 
collector exclusive-OR gates con- 
nected together in a ^wired-OR" con- 
figuration. The voltages wired to the 
1i inputs of the address decoder 
determine the interface board's ad- 
dresses. As shown in figure 3, the ad- 
dresses I used were xD26 and xD27 
(where x can take on any hexadeci- 
mal value from 0 to F), The 6850 
ACIA (IC8) functions as previously 
described except that IC2 and IC4 are 
configured as a wait-state generator 
to facilitate timely access to the bus. 


Data and Command Format 

The 6850 ACIA comprises a data 
register and a status register. You can 
configure operating parameters (such 
as parity, stop bits, start bits, clock- 
ing, etc.) by writing values into the 
status register. Before the host com- 
puter can access the Micro D-Cam, 
the ACIA has to be initialized to the 
proper configuration. The control 
software does this by writing two 
bytes, a hexadecimal 03 followed by 
a hexadecimal 14, into the status 
register. The first byte performs a 
master reset on the ACIA, while the 
second byte specifies that the serial 
transmission protocol is 1 start bit, 
followed by 8 data bits, followed by 
1 stop bit. 


72 8 October 1983 © BYTE Publications inc, 


Reading the status register allows 
the control program to determine 
when new data has been received 
and when the ACIA is ready to send 
data. The meanings of the status bits, 
when set, are as shown in table 2a, 

In normal use, only bit 0 is checked 
when seeing if data is available from 
the camera, Bits 4 and 5 are used only 
in debugging, as these situations 
should not normally arise, When de- 
signing the program that receives the 
image from the camera, it is a good 
idea to incorporate a time-out mech- 
anism in case the camera stops send- 
ing bytes before the program expects; 
otherwise, the program can hang up 
if the software misses even a single 
byte. 

In the Apple II Plus and Ile, the 
hexadecimal addresses of the type 
COnE access the status register of the 
ACIA on an interface card plugged 
into the corresponding slot, while 
COnF addresses access the ACIAS 
data register. The n is the hexadeci- 
mal value of the slot number plus 8. 
For example, suppose the interface 
card were plugged into slot 3; 3 plus 
B equals B, and so address COBE will 
access the status register and COBF 
the data register. 


Command Functions 

While the camera is running, the 
host computer directs the Micro D- 
Cants operating modes by sending it 
command words. Each command 


word is composed of 8 bits, with 
functions as summarized in table 2b. 
Let's look at each of these in detail: 


ALTBIT Mode: When bit 5 is clear 
(equal to 0), the Micro D-Cam trans- 
mits only the pixels from the even- 
numbered rows and columns in the 
Optic RAM. This mode usually pro- 
duces a clearer image than the 
NOALTBIT mode at the expense of 
losing resolution. 

WIDEPIX Mode: When bit 4 is clear, 
the Micro D-Cam transmits each 
pixel in the array twice. Each image- 
sensing element is rectangular in 
shape, so by "double-transmitting" 
the pixels, the proper width-to-height 
(aspect) ratio is maintained when the 
image is displayed on the computer's 
video monitor. 

7BIT Mode: The Apple H's imple- 
mentation of high-resolution graph- 
ics is somewhat peculiar. The most 
significant bit of each byte on the hi- 
res graphics page is reserved as the 
color bit for a group of pixels, while 
each of the other 7 bits stores a 1 or 
D as a bright or dark value for a pixel. 
In 7BIT mode, the Micro D-Cam 
transmits data in a format compati- 
ble with the Apple's high-resolution 
format, with 7 bits of pixel values per 
byte. The 7BIT mode is selected by 
clearing bit 3 of the command byte to 
0. The alternative to 7BIT mode is 
8BIT mode, which is achieved by set- 
ting bit 3 to 1. The 8BIT mode causes 
the camera to transmit in normal bit- 
mapped format, with all 8 bits in the 
byte containing image data, and is 
preferred for use with all computers 
other than the Apple. 

lARRAY Mode: The 1ARRAY mode 
is selected by clearing bit 2 of the 
command byte. Using this mode, 
only data from the image focused on 
the lower light-sensitive array is 
transmitted from the Micro D-Cam. 
By setting bit 2 of the command byte, 
ZARRAY mode is selected, which 
causes data from both arrays to be 
transmitted from the camera. The 
2ARRAY mode causes a split-screen 
effect because of the space between 
the two arrays in the image-sensor 
chip. 

REFRESH Mode: In some ways, the 
Micro D-Cam is like any other 
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Control 
Effect 


increase exposure lime 
decrease exposure lime 


save current image to disk 


> 
€ 
F 
L 
N 
P 
Q 
R 
Š 
T 


fix exposure tine to current setting 

load previously stored image from disk 

nrint negative of screen image onto Epson printer 

print screen outpul onto Epson (Grafirax option required) 
quit and return to main menu 

toggle display of exposura time and light level 


use current light level and autotrack the exposure 


Table 3: Options for control of the Micro D-Cam that may be selected in real time through 
the distributed menu-driven software. See table 4 for the options provided tn the GREYIG 


program. 


camera. It must receive the proper 
amount of light to make the image 
develop properly. Too much light will 
overexpose the image, while too lit- 
tle light will underexpose the image. 
Exposure time is determined by how 
long the control program in the host 
computer allows the Optic RAM to 
be exposed to light without its cells 
being refreshed. Refreshing the 
image sensor is the same process 
used in any dynamic memory: the 
existing charge in each cell is sensed, 
the voltage compared with a thresh- 
old potential, and a fresh potential 
of 0 V (for a logic 0) or +5 V (for 1) 
is rewritten into the cell. (The only 
difference in the Optic RAM is that 
all cells must contain +5 V at the 
beginning of an image-sensing cycle 
when refreshing stops.) If the image 
sensor is not continually refreshed, 
the light focused on each cell causes 
the voltage in each cell to leak away 
at a rate proportional to the intensity 
of the light. When the image sensor 
is not being refreshed, we say it is 
"soaking" (in light). Allowing the 
image sensor to soak for longer 
periods of time enables the Micro D- 
Cam to see better in dimmer light. 
When the REFRESH mode is 
selected (by clearing bit 1 of the com- 
mand byte) the Micro D-Cam keeps 
the image sensors cells refreshed 
while it is sending an image. When 
bit 1 is set, SOAK mode is invoked. 
This causes the camera to soak (and 
therefore remain sensitive to light) 
while it is transmitting an image. 
SEND Mode: When a command is 
sent to the camera with SEND mode 
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selected (bit O cleared), the camera 
begins transmitting an image. 


Control Software 

The software for controlling and 
displaying pictures is vital to the 
operation of the Micro D-Cam. 
Mentt-driven versions of the Micro 
D-Cam control software for both the 
Apple II and IBM PC are available 
from The Micromint. 

However, some of you may already 
have the Micron Technology Optic 
RAM or a similar 64K-bit dynamic 
RAM device with suitable chip lay- 
out, and you may want to build the 
Micro D-Cam from scratch. Conse- 
quently, I have included with this ar- 
ticle complete listings of two control 
programs written for the Apple II. 
One provides experimenters with a 
means for testing the Micro D-Cam; 
the second is a more sophisticated 
software routine that enhances the 
image and performs gray-scale 
ordered dithering (Ill explain this 
term later). While the Micro D-Cam 
software includes some additional 
menu-driven utility programs (some 
options of which are shown in table 
3) al the Micro D-Cam photos 
printed here and last month can be 
reproduced using only the two pro- 


grams in the magazine. 


A Sample Control Program 

The Micro D-Cam demonstration 
program (listing 1 on pages 512 
through 518) illustrates the simplest 
possible software needed to receive 
an image from the camera and dis- 
play it on the Apple's hi-res screen. 


It is not really as long and compli- 
cated as it looks; the accompanying 
flowchart (figure 4 on page 76) should 
reveal the general scheme of opera- 
tion. The software consists of two 
parts: a short BASIC main program 
(listing 1a) and a set of machine-lan- 
guage subroutines (shown in assem- 
bled format in listing 1b). The BASIC 
program loads the machine-language 
code from disk, interactively sets the 
correct [/O-slot number and exposure 
time, and calls the machine-language 
code to display the image; upon re- 
turning to BASIC, the calling pro- 
gram checks to see if you want to ter- 
minate the process. 

The hard part of the work is done 
in the machine-language routines, 
which were necessary to allow the 
Micro D-Cam to operate at 153,600 
bps. When called, the machine code 
begins by making sure that the hi-res 
screen is being displayed. It then in- 
itializes the ACIA and sends a com- 
mand to tell the camera to soak with- 
out sending an image. (This effective- 
ly clears the Optic RAM and tells the 
camera to begin the exposure.) The 
program then waits for the duration 
of the exposure. 

The next step is to read the image 
from the camera and display it on the 
screen. To save time and memory, the 
software sends the picture straight to 
the hi-res screen memory (rather 
than reading it into a separate buffer 
area and then moving it) to minimize 
the processing of the final image. The 
mode used is alternate-pixel, wide- 
pixel, with 7-bit data words. Before 
any part of the picture is received, a 
number of memory pointers are set 
up to facilitate proper placement on 
the screen. A command is sent to the 
camera to begin transmitting the im- 
age, and the program loops to read 
in each byte of the image and put it 
on the screen. 

The control software knows how 
many bytes of image data it should 
receive from the camera, but a prob- 
lem can arise from relying on byte- 
counting to determine when to stop 
reading data: if the computer misses 
one, it could hang the system up. To 
be on the safe side, a time-out loop 
has been provided in the image-read- 
ing routine. lf the computer times out 
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START 


SET UP DISPLAY 
FOR HI-RES 
| PAGE 1 


INITIALIZE 


AMD TIME OUT 
COUNTER 


MEMORY POINTERS 


GET THE START ING 
ADDRESS OF THE 
HEXT ROW ON 

THE HI-RES SCREEN 


CHECK 
| KEYSCARD 


al ^d 
PRESSED NO 
INITIALIZE | 
READ BYTE AND YES 
He sapere nib TIMEOUT T STORE IN MEMORY Ua aS 
THEN 14 TO COUNTER EO MeL MERIT INCREMENT CLEAR 
STATUS REG) POINTERS HI - RES 
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SEMD COMMAND COUNTER «0 DONE 
TO SOAK READING “Sr uba SET 
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| Ex SCREEN 


SEMU COMMAND 
TO SEND IMAGE 
(HEXADECIMAL CQ) 


YES 


Figure 4: A flowchart of the Micro D-Cam demonstration program for the Apple I1, The program consists of a BASIC main routine, shown 
in listing la, and some 6502 machine-language subroutines, shown in assembly-language form in listing 1b. 


while waiting for the camera, it clicks 
the speaker, checks for a keypress, 
and tries the entire command se- 
quence agam. In this manner, you are 
alerted to any possible problems. 
Because the Apple's hi-res screen 
display is mapped nonlinearly into 
memory space, a lengthy table at the 
end of the machine-language code 
provides the starting address for each 
consecutive row of the hi-res screen. 
The program gets the address of the 
beginning of each row and then 
reads 40 bytes from the camera, plac- 
ing them consecutively on the 


Control 
Effect 


Command 
| Character 


screen. The next row, and each row 
after it, is done in a similar manner. 
Once the image is on the screen, a 
command is sent to the camera to 
refresh without sending. This gets it 
ready for the next exposure. Finally, 
the machine code checks the key- 
board and processes any command 
inputs before returning to BASIC. 


Obtaining Gray Scale 

A more user-friendly demonstra- 
tion of the Micro D-Cam that also 
provides a level of gray-scale capabili- 


ty is the GREY16 program of listing 


display Ihe image in normal size (256 by 64) 

display the image in full size (256 by 128) 

create a picture (256 by 128) with 15 levels of gray (Ihis process takes 
about 30 seconds and displays a countdown of the number of ex 


posures. fram F to 0) 


change the exposure time of Ihe current displayed image, the upper 
limit of ine gray-scale image, or the lower limil of the gray-scale 


image 


save to disk the picture currently being displayed (his may be done in 
any of the (hree display modes: normal, full, or gray) 
quit Ihe program and return to BASIC 


Table 4: A summary of user commands implemented in the GREYI6 program of listing 2. 
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2 (pages 518 through 538). It has one 
mode that allows you to do quick 
aiming and focusing of the camera, 
another to let you get an idea of what 
the final picture will look like, and a 
third to create a 15-intensity-level 
gray-scale picture on the Apple Il. 
(The processes involved are outlined 
in the flowchart of figure 5. Unfor- 
tunately, space constraints prevent 
me from showing you a similar pro- 
gram for the IBM PC.) 

Using GREY16, you can change the 
length of exposure for the image be- 
ing displayed, or you can change the 
upper and lower exposure limits of 
the gray-scale image. Once you've ob- 
tained a satisfactory picture, you can 
save it on disk for later use or print 
it on an Epson MX-80 printer 
(equipped with Graftrax) using the 
screen-dump program. À summary 
of available commands in the 
GREY16 program is shown in table 4. 

When it is first powered up, you 
start the camera running by selecting 
one of the options from the GREY16 
menu. If the exposure time is insuf- 
ficient, the screen will be black. If the 
exposure time is excessive, the screen 

Text continued on page 82 
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Figure 5: Flowcharis of the GREYI6 program for the Apple H (the figure continues on pages 80 and 82). The BASIC portion appears as 
listing 2a, the machine-language portion as listing 2b. The main routine (5a) calls various subroutines: NORM DISPLAY (50), FULL DISPLAY 
(5c), SET EXPOSURE (5d), GREY DISPLAY (5e), TAKE PICTURE (5p, DISPLAY PIC (5e), and ENHANCE (5h). 

The subroutine GREY DISPLAY takes sensor pixels from 15 exposures and translates them into arrays of ihe smaller display pixels to 
represent intermediate brighinesses. 


YES 


Figure continued on page 80 
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Figure 5 continued: 
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Why pay more for a 1200 baud, auto-dial, 
212A Modem for your IBM PC? 


Flip the pages. You see PC modem cards with 
fewer features advertised for as much as $599. 
Up until now that's how much it cost to make 8 
modem capable of transmitting at 120 charac- 
ters per second (1200 baud). it doesn't take a 
computer to figure out the savings in phone line 
charges when you communicate four times 
faster than the 30 character per second modems 
{300 baud}. Now you can have the solution to 
your communication needs at an unheard of 
price. 


NOW COME THE SMART GUYS 
You can imagine how precise the components 
had to betoconvert tones over a phone line into 
characters. Precision equates to cost. With the 
advent of the mass market in personal computers 
the economics of scale drove the costs of 
manufacture down but did not effect the pre- 
cision required. The technology used is called 
"analag filtering”. It is the process of sending 
(modulating) and receiving (demodulating) tones 
with perfect pitch. A lot of adjusting, noise 
suppression, and alittle magic is required. Real 
expensive, Some use lots of chips and filters 
(known as discrete components). The latest 
rage is LSI (Large Scale Integration) technology. 


Which is the same old analog stuff condensed Wiif 


onto fewer chips. 


A NEW IDEA 

We took a differant approach. With the Qubie' 
PC modem card you can say goodbye to the 
fellow who delivers your ice because refriger- 
ation has been invented. Through the use of 
four microprocessors (see picture)the tones are 
chopped up digitally and measured millions of 
times per second, eliminating the need for 
analog circuitry. Two microprocessors do the 
modulating, two the demodulating. The chips 
are programmed to emulate the 103 (30 charac- 
ters per second) or 212 (210 characters per 
second) standards and determine the correct 
speed automatically. It's a proven technology 
that provides outstanding performance. Best of 
all, it's inexpensive and reliable. 


NO CORNERS CUT 
We included every feature you would want in a 
modem card. It plugs into your IBM PC or XT and 
occupies any one slot since it is just 6/10 of an 
inch thick. The card comes with an asynchronous 
port which can ba used for a printer when you 
are not using your modem (COMI or COM2) 
It's FCC registered for direct connection to your 
modular phone jack with the cable which is 
included. There is a separate modular jack for 


your telephone or you can listen through the 
boards’ speaker. It operates in full or half duplex 
mode an Rotary dial lines (puise dialing) or on 
tone lines (DTMF), or a combination of both. It 
will work in originate or auto-answer modes. A 
separate microprocessor, a Z8, controls all the 
functions. 


LET'S TALK SOFTWARE 
The Qubie' PC modem is 10096 compatible with 
the Hayes software commands so you can use 
any of the popular communications packages 
like CrossTalk, Transend, PC-Talk Ill, etc. Of 
course we include our Qubie'Comm software 
package. We think it is as comprehensive a 
program as you will need. It stores phone 
numbers, log-on information, handles setting 
the modems characteristics, saves to disk fles, 
transmits from disk files, and even allows you to 
transmit a disk fila with error checking using 
the XMODEM protocol. You can even set up 
vour modem for auto answer mode so your 
computer can be accessed remotely. 


WHY BUY FROM US 
Because besides having the most advanced 
product on the market, we stand behind it and 
you. If at any time during the one year warranty 
period your modem should require service, we 
will fix ar replace it within 48 hours. Notice also 
there are no hidden charges in our price. 
Nothing extra for credit cards or COD charges. 
We even pay UPS to deliver to you. If you still ars 


not canvinced, and are ready to buy another 
brand of modem, ask them if their product can 
take our acid test. 


THE ACID TEST 

Quhie' gives you a 30 day satisfaction guarantee 
on your modem. If you are not completely 
satisfied we will refund the entire amount of 
your purchase including the postage to return 
it. If you can, get any of our competitors to give 
you the same guarantee. Buy any modem you 
like and return the one you don't like. We know 
which one you will keep. 


WHY PAY MORE? 

We don't have a clue. It's all here. A high 
quality, full featured, communications package 
at a price that used to be reserved for 300 baud 
modems. But if you decide to spend an extra 
$ 200 or $300, we would sure like to hear why. 
We have spent lots of time thinking aboutit, and 
frankly, we just can't come up with a reason. 


TO ORDER BY MAIL SEND 
-—Your name and shipping address 
—Daytime phone number 
—California residents add 6% sales tax 
—Company check or crecit card number 

With expiration date. (Personal checks 
take 15 days to clear) 


TO ORDER BY PHONE: 
Call (805) 482-9829 


PRICE: 

$299 Includes: 212A compatible 300/1200 
Baud Direct-Connect modem, Qubie'Camm 
Software, cable to connect to modular phone 
jack, installation instructions and manual. 1 
year limited warranty. 


Cable for Serial port to printer ....,,.925 


SHIPMENT 
We pay UPS surface charges. UPS 2 day sir 
service add $5 extra. Credit card or bank 
check orders shipped next day. 


QUBIE' 
DISTRIBUTING 


4809 Calle Alto 
Camarillo, CA 93010 
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Figure 5 continued: 


(NITIALIZE 
POINTERS 


BITS 0, 4 ARE 
UNCHANGED 


BIT 2 GOES TO 
BIT 5 OF BYTE 
ONE ROW AWAY 


BIT 6 GOES TO 
BIT 10F BYTE +1 
ONE ROW AWAY 
INCR. POINTERS 


Text continued from page 76: 

will be completely white. These 
situations may be remedied by in- 
creasing or decreasing the exposure 
time or changing the lens aperture. 
You may need to focus, also. Even- 
tually, a clear picture will appear on 
the video screen when the lens is 
properly adjusted. 

The gray-scale portion of the pro- 
gram demonstrates what can be done 
with just a little bit of software en- 
hancement, permitting you to create 
images with 14 intermediate levels of 
brightness (plus extreme dark and 
bright) and display them on the 
Apple's hi-res screen. The image of 
an automobile shown in photo 1 is an 
example. 

The technique used to display the 
gray-scale pictures on the Apple II 
Plus and Ile computers is known as 
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BITS 2, 5 ARE 
UNCHANGED 


BIT 0 GOES TO 
BIT 3 OF BYTE 
ONE ROW AWAY 


BIT 4 GOES TO 
BIT 7 OF BYTE 
ONE ROW AWAY 
INCR. POINTERS 


INITIALIZE 


FILLIN 


POINTERS 


BIT 3 COMES 
FROM BIT O OF 
BYTE ONE 
ROW PREVIOUS 


BITS 1. 2. 5. 6 
ARE "HOLES" 
BITS 0.4 ARE 
UNCHANGED 


BIT 7 COMES 


FROM BIT 4 OF 
BYTE ONE 
ROW PREVIOUS 


BITS 0,3, 4, 7 | 


ARE "HOLES" 


BITS 2,6 ARE 
UNCHANGED 


BIT 5 COMES 
FROM BIT 2 OF 
BYTE ONE 

ROW PREVIOUS 


BIT 1 COMES 
FROM BiT 6 OF 
BYTE -1 ONE 
ROW PREVIOUS 


ordered dithering, in which half-tone 
values are constructed from multiple 
binary black or white images. The 
process requires the Micro D-Cam 


Photo 1: The Micro D-Cam was aimed 
at a car parked outside. The dithered 
digital gray-scale image shown here is 
displayed by an Apple 1I Plus. 


INCREMENT 
POINTERS 


RE TURN 


system to take 15 exposures of the 
same subject, each lasting a little 
longer than the previous one. (This 
normally takes only several seconds.) 
After each exposure is taken, every 
pixel in it is checked. If the pixel is 
on (showing a 1 value corresponding 
to brightness above that exposure's 
threshold), a counter location corre- 
sponding to that pixel is incre- 
mented. At the end of 15 passes, this 
process yields a table of values, each 
value describing the relative intensi- 
ty of its corresponding pixel. For ex- 
ample, if a pixel's final value is 15, 
that pixel should be displayed max- 
imally bright; if a pixel's value is 8, the 
pixel deserves a shade of gray half- 
way between the black and white 
extremes. 

Once the pixel-intensity table has 
been constructed, a 4 by 4 dither 


my yu "i 7, 
/ / pt K 
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More micro software is ul 


Because Hayes, the telecomput- 
ing leader, continues to lead the 
way! With popular-selling modems 
that make telecomputing a breeze 
for beginners or professionals. And 
with sophisticated engineering that 
appeals to software developers. 

Send for our free Communications 
Software Directory. lt lists more than 


/ my mi, 
z l 


a hundred software programs written 
for Hayes modems by independent 
programmers. For diverse communi- 
cation functions, from the practical 
to the fun. But all maximizing the 
advanced telecomputing capabilities 
of Hayes modems. 

Whether you're collaborating on 
competitive strategies with offices 


Aviation software 
simplifies planning 
and increases safety. 


Provides a comprehensive 
portfolio management 
system for active trader, 
money manager or 


srt rh, Automatically logs-on 


to networks, answers 
phone, saves incoming 
data, and allows it to be 
stored on disk, edited, 
and printed. 


Protects sensitive 

— İnformation sent over 
telephone lines so that 
no unauthorized persan 
can decode files. 


Transfers files between 
E —— —— Permits use of normal —— various micros, minis or 
e telephone lines for mainframes. 


- accessing international 
U > Telex network. Automatically answers 
i - phone in your name; 

receives, delivers 


— = | : messages. 
E 2 = = 
— — o EE 
m — — . = NOTE: More and more 
<2, ie T 3 t software is being written 
= a — = for Hayes modems every- 
-= ERES 3 day. Please let us know if 


you would like to have 
your prograrn included in 
our next software 


THE FUGHT PLAMHER 


Circle 205 on inquiry card. 


written for Hayes than for any other modems! 


in the field. Doing your gift shopping 
via computer Or collecting and analyz- 
ing commodity or stock information. 
Let Hayes provide the superior com- 
munications link! 

Mail the coupon today for your 
free copy of the Hayes Communica- 
tions Directory. (Or pick one up at 
your local computer store.) 


Allows users to play 
backgammon with 

layers at distant 
Ocations. 


F Mail To: Hayes Microcomputer Products, Inc. 
| Attention: Marketing Services, 5923 Peachtree 
| Industrial Bivd., Norcross, Georgia 30092. 


Name 
Address 


City State Zip 


Please send additional information on: 
| D) Smartmodem 300* ** 
| C1 Smartmodem 1200* °° 


| O Smartmodem 1200B" 
(plug-in board for 1BM PC) 


| O Micromodem Ile" (for Apple computers} 


: (Hayes - 


*FCC approved in U.S.A. 
** DOC approved in Canada. 
1983 Hayes Microcomputer Products, Inc. 


Steven A. Ciarcia 
Consulting Editor 


BYTE 

A McGraw-Hill Publication 
70 Main Street 
Peterborough, New Hampshire 03458 
Telephone 603/924-9281 
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Photo 2: A corner of the author's business 
card (2a) was easily reproduced by the 
Micro D-Cam (2b) because the printing 
represents only two levels of brightness. 
One potential use of the image camera is 
in optical character recognition. 


matrix is used to assign a display 
value (an array of binary pixels) to 
each screen position. In this software, 
the matrix is as follows: 


0 8 2 10 
12 4 14 6 
3 11 1 9 
bD 7 13 5 


Then, one pixel at a time, the 
values in the table of final image 
magnitudes are compared to the 
array-element values in the matrix. If 
the image value for the pixel is 


| 
i 


L | 
|] n 
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greater than the element's value, that 
array element is turned on. If the in- 
tensity value is 0, none of the matrix 
elements are displayed bright; if the 
value is 8, elements 0 through 8 are 
displayed bright; and if the value is 
15, all the elements become bright. In 
this manner, 15 levels of luminance 
may be represented but at a certain 
loss of spatial definition. The process 
is repeated across the entire screen 
until each screen position has a value 
assigned to it. 

It would definitely be possible to 
use different-size dithering matrices, 


with certain trade-offs. For example, 
a 2 by 2 matrix would yield only 5 
levels of gray but would have much 
finer spatial definition, while an 8 by 
8 matrix would yield 64 levels of gray 
but with much loss of spacial defini- 
tion. 

The GREYI6 program overcomes 
many of the limitations associated 
with binary optical sensors. While 
black print on white paper {like my 
business card, shown in photo 2) is 
easily viewed by the Micro D-Cam 
with no enhancement, we don't live 
in a pure-black-and-white world, and 
three-dimensional objects need 
shading to be recognized on a two- 
dimensional video display. 

This is most easily demonstrated 
with a series of photos of a pair of 
dice. Photo 3a shows the color and 
lighting conditions of our sample ob- 
ject. If we use the Micro D-Cam with- 
out gray scale, we obtain the binary 
picture in photo 3b. (This slightly 
vague yet quite representative picture 
of the dice would probably be usable 
in robotics or some recognition 
applications.) 

For a more representative picture, 
we can invoke the G command in the 
GREYI6 program to produce photo 
3c. There is now no question of what 
the subject is or what value is shown 
on the dice. If the image were repro- 
duced on a computer capable of dis- 
playing half-tones, it would look 
much more like photo 3a than this 
dithered Apple II Plus display. 


Photo 3: A pair of dice (3a) was scanned by the Micro D-Cam., When only two levels of luminance are recorded and sent to the com- 
puter's display, the result is the output shown in photo 3b. When multiple gray-scale exposures and ordered dithering are invoked, 
the more easily recognizable output of photo 3c appears. 
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Pick up the MICRO MATE Computer 
Paper you need! Quality Paper...pack- f 
aged in a make-sense, easy to handle | 
quantity. ..at an affordable price! 


MICRO MATE continuous computer 
papers fit printers of all popular 
word processors, desktop, per- 
sonal and small business 
computers. 


Available from independent 
forms distributors, computer A 
manufacturers, computer ' 
supplies catalogues, 

office supply and computer 
stores and other retail outlets 
in your area. 


COMPUTER PAPER Í 


Computer Paper that is affordable and portable! 


M-91 series fit BO column printers. M-41 series fit 132 column wide printers. ! 


| 


i 
I 
I 
1 
| ——  — — — Ú, = 


M910LE20 M910PPTC 
Wx11" 14u' x11" 


9 x 11” 9 9%"x11” 
blank register bond $ pari, blank, v^" perforated side blank, v^" perforaled side V green bar regi. 
š ted side maging, carbonless 2 nns Sl 4 bord 1 part ater 

pa pa 


parto 
margins (ideal for word 
cessors) 


MICRO MATE ia a Trademark of SCM Allied Paper, Inc., Dayton, Ohio. Circle 412 on inquiry card. 


ERG/68000 
MINI-SYSTEMS 


O Full IEEE 696/5100 compatibility 


HARDWARE OPTIONS 

[] BMHz, 10MHz or 12MHz 68000 
CPU 

[] Memory Management 

C] Multiple Port Intelligent I/O 

L1 64K or 128K STATIC RAM 
(70 nsec) 

C] 256K/512K or 1MB Dynamic 
RAM, with full parity (150 nsec) 

D) 5%" - 8" DID, DIS floppy disk 
drives 

[LJ 5MB-40MB hard disk drives 

[2 Full DMA Disk Interface 

C SMD Disk Interface 

C 1⁄4" tape streamer 

C 10 to 20 slot backplane 

O 20 or 30A amp power supply 

L] Desk top or Rack mount 


cabinets 


SOFTWARE OPTIONS 

O 68KFORTH' systems language 
with MACRO assembler and 
META compiler, Multi-user, 
Multi-Tasking 

L] Fast Floating Polnt package 

L] Motorola's MACSBUG 

C] IDRIS: Operating System with 
C, PASCAL, FORTRAN 77, 
68K-BASIC', CIS COBOL', 
RDBMS 

CO UNIX? Sys Ill C, etc. 

L] CP/M-68K: O/S with C, 
Assembler, 68K-BASIC!, 
68KFORTH', Z80 EMULATOR', 
APL 

C VED88K' Screen Editor 


Trademark 'ERG, Inc. 
*BELL LABS *Digital Research 
‘Micro Focus *Whitesmiths 


30 day dellvery 
with valid Purchase Order 


OEM prices available 
For CPU, Integrated Card Sets 


or Systems. 
—4 


ENY 
Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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Closing Observations 

Two articles have not been enough 
to describe al] the capabilities of the 
Micro D-Cam. If I had more time, I'd 
try some experiments using different 
lenses and filters. Theoretically, if 
three exposures were taken through 
red, green, and blue filters, we 
should be able to create a color 
image. 

One interesting fact I did observe 
is that the I532, like most silicon- 
based image sensors, is infrared-sen- 
sitive. My test was somewhat un- 
scientific, and I have no precise data 
on the Optic RAM's spectral sen- 
sitivity. I merely lighted the subject 
with some infrared light-emitting 
diodes, but it was clearly seen by the 
Micro D-Cam even in visible-light 
darkness. 

This mild success leads me to con- 
sider related experiments. Don't 
count on it, but in a few months you 
just might be reading about some 
sort of character-recognition wand 
I've built using an Optic RAM. In the 
meantime, if you find any other 
dynamic RAM chips that are suitable 
in this application or wish to show 
me a character-recognition program 
of your own, please write and let me 
know. 


Next Month: 

Communicating with their fellow 
humans can be a problem for people who 
cannot speak, We'll look af a way digital 
electronics can be harnessed to remedy 
this difficulty. 


Editor's Note: For a review of a similar assem- 
bled product, see page 316. 
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The following items are available from 


The Micromint inc. 
561 Willoto Ave. 
Cedarhurst, NY 11596 


(800) 645-3479 for orders 
(516) 32-6793 for information 


1, Complete Micro D-Cam unit including in- 
terface card, extension cable, 1532 Optic 
RAM, lens, remote housing, operator's 
manual, and utility software. Specify Ap- 
ple I (H Pius or Ile) or IBM Personal 
Computer. 

Assembled and tested 


. Same as item 1 except in kit form. Specify 
Apple 1l or IBM PC. 
Complete kil... ........... 


IC32 Optic RAM sold separately. 
Earset en aali Larios. rss... .. hi 

. Serial-interface (RS-232C) Micro D-Cam for 
general use. Software listings for several dif- 
ferent computers to be available soon. 
Call for price and delivery. 


Please add $4 shipping and insurance in con- 
Hnental United States, $20 overseas. New York 
residents, please include 7 percent sales tax. 


$260 


Editor's Note: Steve offen refers to previous Cir- 
cuit Cellar articles as reference material for each 
month's current article. Many of these past articles 
nre available in reprint books from BYTE Books, 
McGraw-Hill Book Company, POB 400, Hights- 
town, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers articles 
that appeared in BYTE from September 1977 through 
November 1978, Ciarcia's Circuit Cellar, Volume 
Il contains articles from December 1978 through 
June 1980. Ciarcias Circuit Cellar, Volume Ill 
contains articles from July 1980 through December 
1981. 


Special thanks to Carl Baker and Jim Herrud of 
Micron Technology Inc. for their contributions to 
this project. 


To receive a complete list of Ciarcia's 
Circuit Cellar project kits available, 


circle 100 on the reader service inquiry 
card at the back of the magazine. 


Steve Ciarcia (POB 582, Glastonbury, CT 06033) 
is an electronics engineer and computer consultant 
with experience in process control, digital design, 
nuclear instrumentation, product development, and 
marketing. In addition to writing for BYTE, he has 
published several books. 
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SAGE™ TECHNICAL BRIEFING ` 


Flopples Think They're W/inchesters. 

People get awfully impatient with 
Slow drives. But the awful truth is, 
most micros are slower than the 
Slowest drives. 

When a processor is unable to keep 
up with a drive, it simply slams the 
door shut after reading only part of a 
track. The diskette continues speeding 
along under the head, but na data is 
being transferred. After a sector of 
dead time, the read resumes again 
where it left off. 

Not so in a Sage"" micro. 

It can read an entire track 
In one revolution, 
Step to the next 
cylinder and read 
another entire racka 
during the second 
revolution. Time- 
wasting with interleaving 
and skewing never occur. 

The lightning fast disk interfacing 
and 68000 processor actually let the 
floppy drives on a Sage micro meet the 
theoretical transfer rate for standard 
51^ inch floppy disk drives. 

How fast is that? Fast enough 
to load a 20K program in about a 
second. 


—À 3" —— 


Our Winchesters Think Big. 


There is only so much areaona5% 
inch hard disk. So how come we can 
give you an extra 1.5Mybytes on a 
IOMybyte Winchester? 

Remember, it's the computer, not 
the drive, that makes the difference. 

The Sage !V micro features full track 
buffering instead of one or two sector 
buffering. This means that the disk 
area that usually must be reserved for 


"EM — 


header information, 
synchronizing gaps and trailer gaps 
can now be used for storage. 

Be A Sage Thinker. 


No other computer gives you so 
rnuch disk performance and capacity 
for so little. 

So whether you'd be satisfied with 
one or two floppies that think they're 
Winchesters, or if you need big Win- 


chester capacity up to 200 megabytes, 
think Sage micros. 

Call today for fuil details and the 
Name of your nearest dealer. 

Sage Computer Technology, Corpo- 
rate Office, 4905 Energy Way, Reno, 
Nevada 89502. Phone (702] 322-6868. 
TWX: 910-395-6073/SAGE RNO 


Eastern United States 

sage Computer Technology. 
IS New England Executive Park 
Suite 120, Burlington, MA 01803 
[517] 229-6868 


In UK 

TDI LTD, 29 Alma Vale Road, 
Clifton, Bristo! BS8-2HL 
Tel: (0272) 742796 
Tx: 444 653 Advice G 


in Germany 

| MM Computer, GmbH, 
Halhwanger Str. 59, 8210 Prien 
Tel: 08051/3074 Tx: 525 400 mmco-d 


© 1983 Sage Computer Technology all rights 


reserved Sage & Sage IV are trademarks of 
Sage Computer Technology 


SAGE t 
COMPUTER W TECHNOLOGY 


The computer you don't wait forl 
Circle 409 on Inquiry card. 


Circle 543 on inquiry card. 


A ONE- STOP SOURCE 


Circle 542 on Inquiry card. 


Specifications: 

"Capacity: 163K Bytes. 

"A8TPI stepping mechanism, 40 tracks to be used for 
recording, 

“Average rotational latency: 100 milliseconds. 

*Track to track access time: 20 milliseconds. 

*Data transportation speed; 250K bits/sec. 

*Mean time between failure, over 8,000 hours. 

*Disk rotation speed: 300 RPM. 

*Dimensions: 150(W)x51(H)x233(L). 

*Net weight: Less then 1.9kg. 


* Disc Drivers 

e Printers 

® Switching Power Supply 
* Monitors 

* Personal Computers 


FIDELITY DEVELOPMENT CORP., LTD. 
P.O. Box 1625 Taipei, Taiwan, R.O.C. 
Telex: 21776 FIDCO 


SUPERTRON ELECTRIC CO., LTD. 
| P.O. Box 55—1326, Taipei, Taiwan, R.O.C. 
Telex: 24317 SUPEROHM Tal: (02) 713-3492 


ACCESSORIES 
KEYBOARD 


(1)Apple" Compatible 
(2)W/26 User Definable Keys 


APPLE * 
EXPANSION CARDS 


16K RAM 
128K RAM 


$ 83.00 
$147.00 


POWER SUPPLY 


80 Column Card 

2-80 Card 

RS.232 Card 

RS-232C Card 

IEEE-488 Card 

Disk Control Card 

Paralle! Interface Card 
Graphic Card 16K 

Grappler Card + 16K Buffer 


Grappler + Printer Interface Card $ 99.00 


Super Serial Card 

Super Copy Card-54K 

Clock Card 

Music Synthesizer Card 

W/2 external Speakers 
Card 

Forth-79 Card 

A-D/D-A Card 

A/D Conversion Card 

-16 channels 

D/A Card -4 channels 

6522 ViA Card 

Communications Card 


SYSTEM SPECIALS 


64K-Apple* Compatible, Disk. Driver, 
Disk Control and 80 Column Card. 
12" Green Monitor 
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64K-Apple* Compatible, Expandable to 192K 
32K Rom, Advanced 78 Function Keyboard, 


W/Disk Driver, Controller and 80 Column Card, 


12* Green Monitor 


t eo x 


10% Discount on Orders 
Paid Before Oct 31/83 


Heavy Duty Switching Power 
Supply 

+5¥ SA +12V 2A 
-5V O5A -12¥ 05A 
Fan W/Surge Control 
Powerstrip W/S Control 


JOYSTICK 
(1)Deluxe Model 


(2)Basic Model 


DISK DRIVER 
Shugart 54-390 


MODEM 
All Modem: 300 Baud 
Acoustic Moden 
Auto Answer 
Auto Answer-6 Slot 
Auto Answerl2 Slot 
Additional Slots 


TELEPHONE 
W/10 No. Memory 
Cordless 


$ 86.00 


$ 42.00 
$ 23.00 


$ 39.00 
$ 14,00 


$230.00 


$173.00 
$169.00 
$360.00 
$473.00 
$100.00 


$ 3500 
$ 85.00 


CIRCUITS & SYSTEMS CORP. 
2210 Wishire, Blvd., Suite 577 

Santa Monica, CA90403, USA. 

(213) 933-7183 


Tarmai Al) prices subs 2E ge By E a tice sna uaa my 
Caahisr 5 check/4O/8 ark * for compan 
ersonel checha ta cua. VISA/MASTER. CARD/COD + 39 en Reri- 
ani: ADD Tas 
BHNPINU:SZ pius ‘2% tor UFS suriace $4 plus j% tor Die Labh- 
ree s will be reliurmad. 
-R INC 13 THE REGISTERED TRADEMARK OF APPLE COMPUy- 


Discounts on Volume Purchases 
Further Items Available 


on Request 
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for burinener on a beer budget. 


For a small business system that's beer-budget priced there's no better buy today than the MIC-500 
from Multitech. 


it's got the same sparkling performance features as other popular micros inci 
64K RAM, CP/M 2.2 operating system, and a full compliment of business software including a WO process- 
ing package, an electronic spreadsheet, a sorting utility, a mass mailing system and a data Base system. 
This package i especially designed for the MIC-500 by the Structured Systems Group, one of the top 
software houses in the U.S. 


Beyond that the MIC-500 is definitely not ordinaire, Dual floppy disk drives packing 500K bytes of 
low profile storage give you the ordine power you need. For larger storage requirements, the MIC-500 
ako comes with 2 megabytes of storage for only a moderately higher price. Unlike comparably priced 
micros, the MIC-SU0 also Features wide expandability via two P5-232C ports and a paralel printer port. 


The corker though is price: the MIC-SO0 comes with the pricetag of an unbellevate S195, inclusive 
of the powerful business software package. 


Of course, dealers and OEMS can expect discounts when you buy them by the case. For full details 
- en the powerful MIC-500, write Multitech Electronics, 195 Ef Camino Real, Sunnyvale, CA 94087. Or phone 
(800) 535-1542. in California (408) 773-8400. 


E 320 on inquiry card. 


MULTITECH 
ELECTRONICS 
195, W. El Camino Reaal, 
Sunnyvale, CA. 94087, U.S.A. 
TEL: (800) 538-1542, 

In California (408) 773-8400 


Outside North America please 

contact: 

Multitech industrial Corp. 

315, Fu Hsing N. Road, 

Talpel 104, Taiwan, ROC. » 

TEL: (02) 713-4022 (20 | lines) SR 

TLX: 23758 MULTHC 
19182 MUL THO. b 


MAN P” 


9 price | for a minimam of 10 sats and i inclusive of tha scltware package. — Specibostons subpeci fo change Z-80 ra a registered trademark ot Ziog, Inc. CAM cà a regislaro trademark c Deja! Re Em 
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You need. 


DATATREE ET-2000 SMART TERMINAL 


not only because it has 9 additional functions as 


FUNCTION I ET-2000 TELEVIDEO 950 


CLEAR LINELOOK ESC!3 
SET PAGE MODE RECEIVE ESC A 
CLEAR USER LINE ESCfDEL 
SEND FIELD ESCm 
REVERSE FIELD TAB ESCn 
CONTINUOUS BELL ON ESCO1 
CONTINUOUS BELL OFF ESCO2 
READ CURSOR CHARACTER ESCp 
CLEAR PAGE MODE RECEIVE ESC- 


«o. but also it provide more excellent features that will make 
you leader in terminal market. Unit in P.C. model also available. 
Contact us today for more informations. 


LL 0L ng: Tg11 


> G. G. M. 
DATATREE INDUSTRIAL CO., LTD. 


P.O. Box 53—692, Taipei, Taiwan, R.O.C. 
Telex: 27014 GGMCO Cable: "GGMCO" Taipei 
Tel: (02) 700-2515/5, 703-2171 (10 Lines) 


[he Vanguard Of Things To Come... 


Disk Drives 

* Low Profile, Light Weight “Eject mechanism for easy removal of discs 
*High-precision head positioning mechanism * Lass heat, generation and minimum noise 
LDD-103584A /ipple || Compatible * Direct drive 

LDD-1035DS | 3M Compatible * Track to track 6 msec. 


Mechanical Dimensions. 
Height: 41.3mm (1.62in.] 
Width: 146.1 mm (5.75in.) 
Depth: 215 mm (8.46 in.) 
Weight: 1.4 Kg (3.08LBs) Nomina! al 


video Controllers *For hame video entertain- 
ment systems * Digital logic circuit pushbutton 
controls *5 RF input signals and impulse signal 
witching to any of 3 devices allows different 
combinations of Input/output *Contalns a 


Joe internal amplifier which strengthens weak 
ais and minimizes TV picture noise 
erates from 120 'v AC 50 He line “Sires 

1 30(L)x260[(W)x62(H)mm 


LOD- 103954 l| Loo reasons 
CAPACITY ` SINGLE DENSITY | DOUBLE DENSITY] 
Mo" Pruner | = h 
2 Disk 126 Kby 250 Kbytes | 
| na Teak 3.1 Köye 6.2 Kbytes 
iF ras maqar Pra 


pts Pergrch Track | 
ub uin | — 819 Revie 1628 Kiyin 
Pur Teac 20 Ky 4.1 Hb 
| er Seri 128 Riva 75B Kiriri 
| Secigrí Tiagi | T 16 | 


We also have switch boxes and video to VHF/UHF modulators. 


LUNG HWA ELECTRONICS CO., LTD. LDD-103SSA 

Office & Fty: 5/F., No. 33, Pao Hsing Rd., Hsin Tien City, Taipei Hsien, Taiwan, R.O.C. * Apple lli N 

Cable: “IFTLUNGHWA” Taipei Telex: 31143 LUNGHWA Tel: (02) 914-5660 (5 Lines) (viae Ee 
USA OFFICE: DISTAR INC. * IBM, PC is registered trademark of IBM 


2819 Glauser Dr. San Jose, CA 95133 Tel: (408) 926-1875 Circle 535 on inquiry card. Corp. 


"LN microcomputer 
HD is truction 


Learn Computing with the 
Micro-Professor-IP for $199 


The Micro-Professor (MPF-IP) is a 
complete hardware and software system 
that will expose you to the amazing 
world of micropracessors. 

A comprehensive teaching manual gives 
you detailed schematics and extensive 
examples of program code. All of this 
makes for a superb learning tool for 
students, hobbyists and microprocessor 
enthusiasts alike. Also serves as an 
excellent teaching aid for instructors of 


You'll also get a lot more including: 

@ Built-in speaker 

€ 20 digit alphanumerical green tube 
display. 

€ 48 Input/Output lines 

9 Battery back-up circuits for RAM 

@ Bus expandable Z-80* architecture 

e Three user's manuals 

€ Program storage/ reading cassette 
interface 


MPF-1 Micro-Professor 

Z-80" CPU, 2K RAM expandable to 4K, 
2K RAM, sophisticated monitor 
expandable 8K, 6-digit LED display plus 
a built-in speaker, cassette interface, 
and sockets to accept optional 
CTC/PIO, BUS is 
extendable. As well 
Ei as being an 

| exciting learning 

| tool, the MPF-I is 


electrical engineering and computer Options EE a great lowcost 
science. 9 Student Workbook ($15) B board for OEM's. 
9 Printer ($99) k 


With the Micro-Professor-IP you get: 
@2-80 processor chip 
@ High quality 49-key keyboard 
€ On board 4 K-byte RAM 
€ On board 8 K-byte ROM includina: 
9 [Interactive Monitor 
9 Line Assembler 
€ Two Pass Assembler 
e Tekt Editor 
@ Disassembler 
9 Language options of BASIC and 


€ Speech Synthesizer Board i$139) 
@ Sound Generation Board ($99) 
e EPROM Programming Board ($169) 


E 


@ Input/Output and Memory Board ($139) 


M 
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MULTITECH ELECTRONICS INC. 
195 WEST EL CAMINO REAL SUNNYVALE, CA 


94087 U.S.A. TEL: 408-7738400 
FORTH. TLX: 176004 MAC SUVL FAX: 408-7498032 
"2-90 h a trademark of Zllog Inc. 
latributor list Canada 
S.A Future Electronica INC. 
arning Labe, INC. SIVAD INC Etronics Montreal TORONTO Vancouver 
O. Box 122 P.O. Hox 16864, 3928 1481h N.E. 237 Hymus Boulevard 4800 Dufferin Street 3070 Kingsway 


houn, GA 30701 Jackson, MS39208 Redmand WA 98052 Pointe Claire, Quebec Downsview, Ontario Vancouver, B.C. V5R 537 


ZL: 404-629-1521 TEL: 601-355-311D 206-881-0857 HOR 5C7 M3H 558 
TEL: (514) 694-7710 Outside of North America mail to: 
schnical Laboratory L.A.B. Corporation DIGIAC CORP. OTTAWA CALGARY Multitech Industrial Corporation 


4416 River Road 


Boxter Centre 5809 Maclead Trail 977 Min Shen E. Road, 


South Unit 108 Calgary, 105 Taipei, Taiwan, R.O.C. 
Alberta T2H 0J9 Tel: 02-769-1225 Tlx: 18162 MULTIIC 


23756 MULTIIC 


ysiems, INC. 175 Engineers Road, 
D. Box 218609 Afton, MN 55001 Smithtown, N.Y. 11787 1050 Boxter Road, 
2)uston, TX77218 TEL: 612-436-1169 TEL: (516) 273-8600 Ottawa, Ontario K2C 


aL: 713-465-0783 3P2 


An Unbeatable Partner For 
Your Personal Computer 


OUR MODEL DG-5 5%" MINI FLOPPY IS IN MASS PRODUCTION 
FOR APPLE AND IBM PC 

B" RUE DRIVE - 6809 CARD: AUTO RETURN JOYSTICK FOR 
AP 

KEYBOARD: MODEM KIT- 40 COLUMN DUAL COLOR DOT 
MATRIX PRINTER : 40/80 COLUMN FOUR COLOR PLOTTER 
PRINTER FOR APPLE I! AND IBM PC. 


SPECIAL SOFTWARE FOR APPLE MH 

STRUCTURED BASIC COMPILER 

APPLE Il SIMULATED FUNCTION KEYS PROGRAM, 

MICRO PROCESSOR — BASED ENERGY REDUCTION 
CONTROLLER FOR AC MOTOR (CHINESE PATENT PENDING) 


MICRO PROCESSOR-BASED ELECTRONIC BRAKE CIRCUIT 
(CHINESE PT. NO. 17362) 


Aparte I! is a registered trade-mark of Apple Computer, Inc. 
*|BM, PC is registered trade-mark of IBM Corp. 


ENHANCEMENT 8/16 TERMINAL CARD 


Lil? 
" 


Ee LLL ALL j x : J = ai lt ' 

Intelligent Terminal — — 
Baud rate —50—13.2K 
fs i ee 7 8. 


| 
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°====== GENIUS MUSICIAN BOARD 


=æ == [The GMB Is Specially For Use With Apple II, Apple IIE Personal Computers 


a m 


Recommended Retail Price US$149 


= EJ Agents & disbutors are most welcome. 

Use Our Musician Board And Become A Musical Genius! The user not only can play the Apple i| keyboard as an electronic 
This state of the art, compact interface card allows the usar to plano but also can utilize simple Keyboard commands to play pre- 
create, play and store music. Simple insertion into slot 2 on 48 K programmed music; create custom music Programs; develop and 
Apple type computer is all that's required to convert a computer compose new music compositions; add special sound effects (gun- 
into a music machine. shot, explosion, laser or rockets firing, PACMAN melody); or 
The GENIUS MUSICIAN BOARD comes in a complete self-contain- designate melody, tempo, chord, beat and rhythm (waltz rumba, 
ed package with everything you need to hear and play computer- swing, tango, disco, blues, beguine, latin, rock, new wave). The most 

nerated music. Along with the GENIUS MUSICIAN BOARD wonderful performance of the G.M.B. is only one 5-1 /4** floppy 
nterface card, is included detailed instructions, keyboard coding disk may contain about one hundred popular songs with chord È 
labels, and two mini stereo speakers with audio cables. With an easy- rhythm, also works in progress can even be saved on a @isk for later 
to-obtain adaptor, you can also hook up a stereo amplifier with completion. The combinations are limited only by the user's 


external speakers. creative Imagination. 


WRITE FOR CATALOG " . j 
Add $1.25 per order for shipping. We pay balance of UPS surface charges on all prepaid orders. © Copyright 1983 by INNOVA COMPUTER 
Prices listed are On cash discount basis Regular prices slightly higher, Prices subject to change IND. CO.,LTD. All rights reserved, 


INNOVA COMPUTER INDUSTRY CO., LTD. U.S.A. OFFICE: SUNDELIGHT INT'L INC. 


Telex: 10949 INNOVA Tel: (02) 760-5877/8 233-C S. GREENWOOD 


P.O. BOX 923 MONTEBELLO, CA. 90640 
Ist Fl, No. 1, Alley 2, Lane 929, Min Sheng E. Rd., Taipei, Taiwan, R.O.C. TEL: 213-728-5023 TLX;292448 SUND UR 


Circle 545 on inquiry card. Apple II is a registered tradrmark of Apple Computer, Inc. 


MULTITECH GIVES YOUR 
APPLE A FACELIFT 

This array of high quality peripherals trom 
Mullitech not only adds to the aesthetic value of 


your personal, they also transform it into a more 
powerful, more productive pleasure or business 


machine 


The AccuF eel Keyboard offers you {ha com 

fort, convenience, and productivity you just can 1 

get with original! keyboards 

*Models plug-compalibie with the Apple I! and 

IBM PC 

*Pogitive tactile feedback 

*Low profile, sculptured and detachable keyhoard 

*80 keys including numeric keypad and 16 user 
lunotion keys 
*Ergonomically designed with DIN specification 
compliance 

*Auto repeat on all keys 

*6 toot cable for portability 

*High cost effectiveness 

"Convenient key layout 


TAIPEI! 104, TAIWAN, R. 0. C. 
TEL (02)713-4022 (20 Linas) 
TLX: 23756 MULTIIC. 19162 MULTIIC 


MULTITECH INOURTRIAL CORPORATION MULTITECH ELECTRONICS INC. 
315, FU HSING N. ROAD, 


— = E 


% The ErgoVision high resolution monitor parku 

He powerlully clear graphic capabilities into a till n 
n swivel housing that will keep long hours of com: 
| t puting from luring into a pain in I neck 
"High tesolutlan 12" non:glare screen 
"Pi Green or 134 Amber phosphor 
"NTSC campositi vidèo input interlace 
Campatibi8 with most popular micros 
"Ergonomic design with full tilt and Swivel 
capabilities 
"Video bandwidth o! ! MHz 
*Resofution of 1000 lines center, minimum 800 
lines comer 
‘Scanning Jrequency o! 16750Hz horizontally 
55Hz veriically 


The Slimmer :5 a half-height Sy: ` [hin (ioppy 
disk drive tha! is compatible with some of tle 
mos! popular computers on [ne market today. !n 
cluding the Apple I! 

‘Cost affective online storage 

* 1434. byle storage 
*35 track compatible 
‘Super slim prolila 
"Fasi positioning time 
^High reliability 

*Sale media protection 


With the SSB-Apple Speech Synthesis Board 

you loo can program your Apple II 16 talk lo you 
‘High performance Texas Instrumenis TMS522I 
speech synthesis chip 

*1,200 word English vocabulary 

* Apple 1] plug-compatible 

*On-board audio ampliller and speaker 

*Wide application range 


The MIC-40 thermai/dot matrix printer atfers 
hard copy at a very soll price, packing features 
such as 
*40 characters/2B0 dots per line 
*120 CPS (150 to 180 LPM) 

*5x7 dol size alpha numerical characters 

*7x8 dot size graphic characters 

*Full 96 ASCI) character and 50 graphic 
character display 

*Centronic parallel interface 

“Optional RS232C and current loop serial 
intarface 


i95. WEST EL CAMINO REAL 
SUNNYVALE, CA 94087 US A 
TEL. {408) 773-8400 

TLX. 176004 MAC SUVL BM ii p rromtered "ademas of IBAt Corporation 
FAX 408-7498032 
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BYTE West Coast 


Shaping 


Consumer Software 


Trip Hawkins of Electronic Arts explains his criteria for judging 
software and presents his view of the programmer as artist 
by Phil Lemmons and Barbara Robertson 


The Aesthetics of Software 

Te judge computer software, we first 
need a basis for criticism, just as literature 
and other forms of creative endeavor have 
thetr own criteria for excellence. The most 
famous basis for judging drama, of course, 
is Aristotle's doctrine that tragedy must 
preserve the “three unities" of time, place, 
and action. But computer programs have 
an important characteristic that literature 
lacks: multiple branching. Computer pro- 
grams have hundreds and thousands of 
conditional steps, and a user can run a 
program many times without ever taking 
the same path twice. Furthermore, the 
computer has special characteristics as a 
medium, 

When William M. "Trip" Hawkins, 
president of Electronic Arts, talks of the 
need for home compuler software to be 
"hot, simple, and deep," he is suggesting 
a Set of criteria for judging software. In 
the interview that follows, he explains 
those three terms in a way that amounts 
lo an essay about the aesthetics of home 
computer software—a basis for criticism 
of home entertainment and educational 
programs. Hawkins's views should 
prompt discussions among computer 
users about the nature of software, and 
in time those discussions may form the 
basis of an aesthetic to stand alongside 
those of literature and art. 

BYTE West Coast Bureau Chief Phil 
Lemmons and West Coast Technical 
Editor Barbara Robertson interviewed 
Hawkins at Electromic Arts’ office in San 
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Mateo, California. BYTE's questions to 
Hawkins appear in boldface, and 
Hawkins's responses follow in lightface. 


What Software Should Be Like 
You have said that software must be 
“hot, simple, and deep.’ Did you 
borrow those terms from some latter- 
day Marshall McLuhan? 

No, I made them up. "Simple" came 
from Lisa. The first time I started talk- 
ing about computers as a medium 
was when I started talking to people 
about Lisa. At Apple we were trying 
to get people to understand why Lisa 
software was only possible with Lisa 
hardware. And the medium is the 
message. 

"Simple" just means [ can mini- 
mize the amount of time it takes for 
somebody to get into the product. In 
that sense, "simple" can apply to any 
kind of application, whether it's a 
game, an educational product, some- 
thing to satisfy the intellectual 
curiosity of an adult, or something 
that pays your bills for you. 

When 1 worked at Apple, we had 
a struggle with Lisa in the early go- 
ing. The engineers wanted to know 
whether or not the person who 
would be operating the Lisa would 
be a naive or sophisticated user. We 
finally convinced thern it really didn't 
matter whether it was a CEO or a 


secretary—everybody considers his 


or her own time precious and 
wouldn't want to spend any time 
learning to use the computer and 
software. 

And in the consumer market, lei- 
sure time is precious, too, whether 
it's Johnny's leisure time after school 
or a parent's on the weekend. No- 
body wants to spend time studying 
a manual to play a game. The idea of 
having to read a manual to play a 
garne is pretty scary in itself. 

The "simple" part has to do with 
how the program is presented on the 
screen and what kind of controls you 
use to interact with it. For example, 
Mule is an economic simulation 
game, and there's a whole lot going 
on. There are a lot of financial trans- 
actions, but you never do anything 
except move your joystick and push 
the button. 

"Hot" has more to do with how 
you take advantage of what a specific 
computer can do. For example, the 
Atari offers much better sound than 
the Apple, so it's important for an 
Atari machine and an Atari owner to 
get a product that takes advantage of 
that. "Hot" means how well this 
product uses the heat that's in this 
medium, how well it takes advantage 
of the special things it can do. 

You're always trying to take advan- 
tage of the maximum rate at which 
somebody can absorb information. 
And getting the medium as hot as 


possible makes it easy to do 
that. 

The computer really has four 
things going for it as a medium. 
Two are sound and video—you 
have to use sound and the 
screen to the fullest advantage. 
The third asset of computers is 
their interactiveness—the 
natural feedback loop. People 
get a lot just from the machine 
making a funny noise because 
of some action they've taken. 
The fourth asset is what I call 
"hidden machinery" the fact 
that the computer, because it's 
a data-processing machine, can 
take an enormous amount of 
information and keep track of 
it, providing a structure for it that is 
completely invisible to the consumer. 

The best example | can think of is 
Flight Simulator. All you can see on 
the screen is the view out the cock- 
pit and the controls spinning around, 
but there's all this scaffolding behind 

it that will sustain you in the air, and 
you don’t have to deal with any of 
that. 

Flight Simulator creates a realistic 
experience. Realism usually is based 
on data, and the more data you have 
for a situation, the more realistic it is. 
But if that data is apparent to you as 
you use the program, then the com- 
plexity is going to be apparent to you. 
And that’s the problem. Imagine 
what Flight Simulator would be like 
if I played it as a board game. It 
would be a disaster. I'd be constantly 
computing my velocity, my altitude, 
and all kinds of other things. 

The same thing goes for adventure 
games. Think of an experience like 
Dungeons and Dragons, where 
you're trying to create a very realistic 
adventure. There are all these charts 
and tables and complicated manuals, 
and you're trying to figure out how 
much weight each person's carrying 


Trip Hawkins 


and where he's holding different 
weapons, how much each one is paid 
for the weapons, what kind of 
damage the weapons do when they 
hit, what percentage of the time they 
hit, and what kind of monster they're 
attacking. You have to keep track of 
all this data. Computers are really 
good at keeping track of that, and 
they should be used to hide the 
machinery. 

Getting a program to be hot is a 
combination of taking advantage of 
all four of a computer's assets. I think 
you're failing to fulfill the promise of 
home computing if you're not push- 
ing those as far as you can with a pat- 
ticular idea. Video games tend to be 
purely visually oriented; sound ef- 
fects haven't been that far advanced. 
With a really good video game you've 
got some interesting interaction, 
some interesting graphics, and some 
interesting sound, but you're not tak- 
ing advantage of the hidden 
machinery. 

That's partly why "deep" comes in. 
A lot of video games are simple and 
hot, but almost none of them are 
deep. A lot of that has to do with the 
fact that an arcade is a crazy place 


with lots of noise and distrac- 
tion. You cant take time to 
think about what you're doing; 
you've just got to be reacting. 
And the experience has to be 
over and done with in 60 sec- 
onds. In the home you don't 
have that constraint, so you can 
do things differently and offer 
greater variety. 

I dont think anybody's going 
to have sustained interest in 
something that's not involving 
them at all mentally. A mind- 
less reaction is OK for a few 
minutes' relaxation, but it's cer- 
tainly not going to become a 
large portion of your leisure 
time over years. 

Parents don't particularly want to 
encourage that, anyway, What they 
really want is products that have 
depth. Again, if I can use Mule as an 
example, it's a very complicated eco- 
nomic simulation. But when you 
start playing, there's a beginner ver- 
sion, so some of the complexity is 
very deliberately stripped out of it, 
and you only have to learn how to 
move the joystick and press the but- 
ton. There are some very interesting 
music and graphics, and it's still more 
complicated than a typical video 
game. In other words, you have to 
learn how to do a few things and 
understand a few mechanisms on the 
screen. Once you get those down, 
you know how to play. 

But learning how to become a good 
player of the tournament game is 
totally different—by the time you're 
playing for the fiftieth time, you're 
still learning things about it. And a 
lot of the basic rules of economics are 
cleverly concealed, so you learn 
things like the learning curve theory 
of production, economies of scale, 
basic supply and demand and bar- 
gaining, acquired resources and scar- 
city or controlling price through 
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market share, and collusion. Its 
phenomenal how much is going on. 

Even so, when you start out it can 
be very simple; in fact, you can do 
other things in the game to handicap 
people. If, for example, you have an 
adult playing with a 10-year-old for 
the first time, the child can be given 
a special character that has more 
points and has a longer turn, and the 
adult can be handicapped. The way 
yau handicap adults is to make them 
humanoids, and since the garne takes 
place on a foreign planet, you 
assume that its harsh climate affects 
the humans. 


Simple, Hot, and Deep 

in Other Software 

Do ideas like "simple" and "hot" 
apply to both educational and enter- 
tainment software? 

Yes. Anyone who tries to make a 
distinction between education and 
entertainment doesn't know the first 
thing about either. I see the meat of 
this market in products that combine 
entertainment and education and 
don't consciously try to separate the 
two, A part of our market is still pure 
fun, and another part is pure learn- 
ing, but I think the meat of the 
market is those two in combination. 

We see two other parts of the 
market as distinct. We call one “per- 
sonal development" just because 
that’s a better way of describing the 
way an adult thinks about education. 
In more cases than not, you're in- 
dulging a particular intellectual 
curiosity about how computers work, 
about music, art, chemistry, or any- 
thing you feel like learning about or 
tinkering around with. A computer 
is a very interactive playmate for do- 
ing that. 

The fourth market after entertain- 
ment, education, and personal devel- 
opment is home management. That 
divides into information manage- 
ment and financial management. In- 
formation management includes 
word processing, retrieving informa- 
tion from other computers, and so 
on. And then there's financial man- 
agement, which includes things like 
how to make financial planning deci- 
sions and how to figure out how to 
finance a new house or get your taxes 
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aid. 

Do you see those things as straight- 
forward business-like applications 
or as games as well? 

I think there's a direction we can go 
there, but people still fundamental- 
ly want to get the job done. I think 
we can make the experience of get- 
ting the job done a lot more interest- 
ing. 

Sound effects for bouncing checks? 
I think there probably will be some 


We're trying to 
encourage people like 
Gahan Wilson to get 

involved with the 
computer because 
they're in the business 
of using an artistic 
medium to evoke an 
emotional response. 


playfulness for that sort of thing, but 
it had better not get in the way of ef- 
ficiency. Simple applies equally well 
across all those categories. Hot also 
applies equally well because you're 
trying to figure out how to take what 
a specific computer can do and make 
it as compelling as possible. Deep 
really has more to do with whether 
or not [ find the bottom of the prod- 
uct quickly. Clearly, 1 don't want to 
find the bottom of it quickly; I want 
it to continue to be interesting, con- 
tinue to unfold. 

We understand some of your pro- 
grams are going to involve interest- 
ing collaborations. 

We're trying to get people like Gahan 
Wilson involved with the computer 
because they're in the business of us- 
ing an artistic medium to evoke an 
emotional response. Most people in 
computers haverrt thought about the 
medium that way. We're really trying 
to encourage that. I think it's going 
to take a style of software develop- 
ment that's more accessible, where 
programming is no longer exclusive- 
ly the province of the people who 
know how to handcraft assembly 
code. People who know how to 
handcraft assembly code seldom are 
as aesthetically oriented as Bill Budge 
or as oriented toward emotion as a 


great film director. You're going to 
start to see more collaborative efforts. 


Rock, Flicks, 
and Object Code 

Every artist shapes a creation or per- 
formance around the capabilities of the 
equipment used. The musician must work 
with vocal cords or the harmonics of an 
instrument, The actor calls upon facial 
expression, body movements, and the par- 
ticular characteristics of the film camera. 
The software programmer, too, mus! 
shape a program to existing technology. 
But the personal computer goes one step 
beyond by allowing interactiveness, A 
performance becomes an integration of the 
user, the programmer's software, and the 
hardware. Yet the programmer, unlike the 
performer, takes a back seat to the 
instrument—the computer—when it 
comes te recognition. With the exception 
of a few famed instruments such as the 
Stradivarius violin, praise for the equip- 
ment over the performer does not occur 
anywhere but in the software program- 
ming industry. 

Still, the entertainment industry pro- 
vides parallels for the software industry. 
Both combine the skills af many people 
to produce a product—be it an album, a 
motion picture, or a program. Financial 
arrangements, however, vary consider- 
ably, 

In the popular music industry, the 
songwriter, the musician, and the pro- 
ducer generally get royalties. The musi- 
cian divides royalties with an agent, a 
business manager, a personal manager, 
and perhaps a public relations firm. In 
the motion picture industry, the company 
is the producer. Screenwriters get fees or 
perhaps a small percentage of the films 
earnings. The actor gets fees, a percent- 
age, or both, and usually pays some part 
of the earnings lo an agent, a business 
manager, a publicity agent, and so on. 

The software industry is different, The 
programmer may be an employee who 
writes code tu implement someone else's 
idea, or he may generate the original idea, 
the detailed design, and the code itself. 
In the latter case, the programmer can sell 
the program for a flat fee, give tt to a 
publisher in exchange for a royalty, or 
produce copies and contract with a dis- 
tributor to sell to retail steres or directly 
lo users. 

Trip Hawkins and Electronic Arts are 
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MONITORS 
Hilachil., .$299 
Hitachill ... .. 499 
GRAPHICS 
FastgraphS . .. i ee et es $189 
TOTS) PP oe a a ne . 199 — 
PRINTERS 
Prowriter Paratlel.... ...... $429 Smith Corona Tractor ..., . .$139 
Prowriter Serial ... ...... š 629 Banana sn% 239 
Smilh Corona TP-1.... .,. ...4.. . 529 Grappler Plus. . —" i34 
LANGUAGES 
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leaders in the movement to !reat program- 
mers as artists and reward them accord- 
ingly. As Hawkins notes, however, the 
analogy of the software business to show 
business can easily be strained. 


When did you get the idea to 
organize this software house on a 
different model? 

At Apple, while we were working on 
Lisa, Lisa software was inhibited by 
the need to have so many people 
simultaneously in agreement. That 
would be difficult regardless of the 
collection of people involved. 

It occurred to me that in film, tele- 
vision, books, and other forms of 
entertainment media, artists all work 
kind of independently. And already 
by that time there were certainly ex- 
amples of that in programming. Bill 
Budge, for example, had done some 
space games and then he worked for 
Apple for six months. 

I think a lot of software people have 

plunged into building a huge soft- 
ware organization without realizing 
the limits to growth that eventually 
you're going to have to live with. 
What are those? 
The “mythical man-month," for one. 
Nine women can't make a baby in a 
month. And there comes a point in 
a software project where if you add 
more people it'll never get done. And 
I think that you have to find ways to 
keep things decentralized. Our 
model of the world is sort of the 
ultimate in decentralization. 

The question is, how can we make 
these talented programmers and pro- 
gram designers who are working 
scattered all over the world as pro- 
ductive as possible? Once we can 
answer that, making the company 
grow indefinitely is just a function of 
finding the best talent and leveraging 
it more effectively than someone else 
can. 

We have all the advantages that go 
with a small company. We can have 
a more personal relationship with the 
programmers. Apple certainly wasn't 
a huge company, but it had a lot of 
trouble, as many corporations do, 
dealing with the idea of putting the 
software people on a pedestal and 
treating them differently from every- 
one else. I realized, hey, they are dif- 
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ferent—let’s put them up on a 
pedestal. 

Based on your view of home com- 
puters as a new medium and of pro- 
grammers as artists, how have you 
organized Electronic Arts different- 
ly from other software houses? 
The most important department is 
the talent department, and that's 
staffed with producers. Producers 


Our producers are very 
important people— 
they're a little like 

book editors, a little 
like film producers, and 
a lot like product 
managers. 


basically manage the relationship 
with the artist. They find the talent, 
work out product deals, get contracts 
signed, manage them, and bring 
them to their conclusion. The pro- 
ducers do most of the things that a 
product manager does. They don't do 
the marketing, which in some cases 
product managers do. They don't 
make decisions about packaging and 
merchandising, but they do get 
involved. 

They're like book editors, then? 
Yes, they're a little like book editors, 
a little bit like film producers, and a 
lot like product managers. I think the 
biggest time sink for a producer over 
the full course of the product devel- 
opment is working with the software 
artist while he's finishing the soft- 
ware—turning around new releases 
and getting the bugs eliminated and 
getting manuals straightened out. 
Usually what happens on the man- 
ual is that the original artist will pro- 
vide something in some rough form, 
and the producer will figure out how 
to turn that into a final manual. 
Do producers get salaries? 

Yes, they're on salary. Some day, 
when it becomes really easy to figure 
out a measure of a producer's effec- 
tiveness, these people will get a piece 
of the action. Their performance will 
be based on how well the products 
do. I'm already trying to get them to 
think like portfolio managers—you 
have this much cash to invest in 


terms of advances, and you've got 
this kind of bottom line to play with 
in terms of what royalty percentage 
you can give out, so how much can 
you spend on the overall marketing, 
that sort of thing. The idea is to figure 
out how to produce the most revenue 
from that. And whether you want a 
couple of really expensive high-risk, 
high-reward possibilities, or some of 
those balanced with some inexpen- 
sive 18-year-olds and one more ex- 
pensive educational group or what- 
ever. 

What are the producers' back- 
grounds? 

We have five of them full-time right 
now. Three of them worked at Apple; 
in fact, two of them worked directly 
for me. One was product marketing 
manager for all the Lisa software, and 
she's very good at working with en- 
gineering people. The other two peo- 
ple from Apple had similar kinds of 
reputations for being good at work- 
ing with engineering people. One 
producer sold computers for [BM 
and then became an executive 
recruiter. He signed Gahan Wilson. 
Our fifth producer, who came from 
one of our competitors, Automated 
Simulations, was basically doing all 
of the company's product marketing. 
She's basically a sacial scientist. 
Are most of your contracts with in- 
dividuals or with groups? 

It's a range. You have guys like Bill 
Budge who are individuals and then 
you have guys from a company like 
Childware, where it’s a group af 
about four Then theres another 
category where there might be one 
key individual, somebody like Dan 
Bunten at Ozark Softscape or Jon 
Freeman at Free Tall Associates, Dan 
Bunten's the guy who did Cartels and 
Cutthroats, Cytron Master, and Com- 
puter Quarterback. He did those 
pretty much on his own, but now he 
has his brother and some other 
family members involved, and they 
set up a separate company. 

Then you have people like Jon 
Freeman. He specializes in design— 
game design, not even program de- 
sign. His wife, Anne Westfall, spe- 
cializes in program design. And then 
there are two other guys that they 
work with; one is strictly a program- 
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iier, and the other is a combination 
piugrammer and game designer. so 
its a little bit of everything, Aclually, 
| guess right now the solo performers 
aie the exception. We have only tour 
ut five who can really work that in 

dependently 

Do you, like book publishers, get 
unsulicited products, unsolicited 
disks? 

We du. We expect that their volume 
Is going tu go up a lot once we're on 
the market 

Do you welcome that? 

Absolutely. although you tend to 
have a very low hit rate about one 
in a hundred o1 worse. l've already 
been through that at Apple, and Rich 
Melmon. oui vie president for mar- 
keting, went through it at Visicorp 

When a programmer signs a contract 
with you, how is it likely to make 
his life different than if he were do- 
ing software on his own? 

It's a really big difference The guy to 
talk to about that would be Bill Budge 
because he recently was running his 
uwn company | know in Bill's case, 


M i LR Tj, AW 


As a member of the Software of 
the Month Club, you'll receive: 


O SAVINGS: 


low prices lo members 
members lo decide 

best sellers — others also 
available 

tips & "how-to 

Dy consullanis 


LI SELECTIONS: 


LU NEWSLETTERS: 


T12HARDWARE 
SPECIALS: CO-Op savings 
r) Membership regiatration fee $25. 
only $6. (Hm 
L] No minimum purchase required. 


MI) —Ocdcober 1985 © BYTE Publications Inc 


40-507," 


gll ty ds 


Soltware of the 

Month Club. tne. 

high volume buying means 953 Mission St Mini Mall 
San Francisco. CA 84103 


theres a lot of time you spend 
answering the phone, talking to 
distributors, getting orders, approv- 
ing artwork or packaging, getting 
labels printed, doing mailings to 
dealers, just doing a whole lot of stuff 
that I find interesting. People like Bill 


In some situations now 
we're much happier to 
be dealing with 
lawyers rather than 
programmers because 
they don't get freaked- 
out when they first see 
a contract. 


find it thoroughly tedious. Some pro- 
grammers out there enjoy it, and I 
think in some cases it will prove to 
be their downfall because they're not 
very good at it, but they like it, and 
so they'll do a mediocre job both run- 
ning a company and trying to do the 
software. 

Do you expect to be dealing with 
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agents for programmers some day? 
Sometimes we already do. They do 
exist. In some cases they're just. 
lawyers, but, depending on the 
amount of experience they have, they 
can be very smart. There are situa- 
tions right now where we're much 
happier to be dealing with lawyers 
because they don't get freaked-out 
when they first see a contract. 


Contracts with Programmers 
What are contracts with program- 
mers like now? 

The typical software contract spends 
most of the time talking about 
maintenance and support and stuff 
like that. Once the kind of software 
that we buy from an outsider is done, 
it's done, so there's less emphasis on 
issues like support. There's more em- 
phasis, though, on the rights to dif- 
ferent kinds of things. So in fact it's 
really much more closely modeled 
after a recording contract. We want to 
make sure that if we ever want to do 
"greatest hits of 1983," we can put all 
the programs on one disk. 

What about the fundamental finan- 
cia] aspects of the contract? 

It really boils down to a royalty rate 
on products that we manufacture, 
which is the market range, typically 
10 to 20 percent of the wholesale 
revenue. Some manufacturers are 
more out of sync with the market 
than others, but I think over the next 
year the rates will become reasonably 
standard, the same way they are in 
the record business. Right now 
they're still all over the map. 

How does the range in software com- 
pare with what's available in books? 
We dont actually encourage too 
much of a range. So much of our 
business is driven by percentages of 
sales that you can't really justify pay- 
ing a much higher percentage of sales 
to one guy than another guy. What 
you're really looking for is higher 
total revenue on a better product. If 
you look at our marketing costs, sales 
commissions, things like rack servic- 
ing fees and administrative and R&D 
budgets, they all tend to be set up as 
a percentage of sales. What you're 
really looking for in a big hit product 
is something that is going to do so 
much more sales volume that all of 
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those percentages start to work in 
your favor. 

So all your programmers will be get- 
ting the same royalty? 

Na, I wasn't trying to suggest that. A 
certain amount is a function of 
bargaining and a certain amount is 
just a function of what we think is 
fair. The rates are not widely 
disparate. The thing that does change 
is the amount of the advance, and 
that's a function of the track record 
of the software artist. If he or she 
really has a strong track record or if 
the software development method 
used is clearly more expensive than 
somebody else's, but we think it's the 
Tight method, then we're going to pay 
for it. 

For example, right now we're work- 
ing with Childware, a group that spe- 
cializes in educational software. 
When people from the company 
came in and showed us their first 
script, it was something like 32 pro- 
fessionally drawn pictures on a story- 
board. That kind of richness of com- 
munication is going to cost you. 


Some of these groups now have a 
staff graphic artist and a staff musi- 
cian, and they'll have certain ex- 
penses built into the way they do the 
development. 

One other point I wanted to make 
about the royalties is that we divide 
things into three categories. There are 
royalty rates on products that we are 
actually manufacturing. There are 
two subcategories there. One is prod- 
ucts where the programming is done 
by the original artist, who gets a 
residual royalty rate. If it's a derivative 
version that's on a machine in which 
the artist did not do the original pro- 
gramming, he still gets some royal- 
ty, and that's worked out. 

The second category is licenses. For 
example, the Bolivian government 
says, "We'll pay you $100,000 just for 
the rights to convert Pinball Con- 
struction Set to Bolivian.” If there's a 
straight license, a much higher per- 
centage of that goes to the artist 
because we don't have to do any 
manufacturing and distribution. 

The third category really has more 
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to do with merchandising. We may 
want to create a product specifically 
for merchandising, but we're not the 
manufacturer. For example, a Tshirt. 
The royalty rate there will be very low 
because we're not anticipating mak- 
ing any money on it. 


Research and Development 

You also have a research and devel- 
opment department. With the soft- 
ware written mostly outside, what 
does the research and development 
department do? 

Develop proprietary software tools 
that our software artists can use to 
build products faster and to build 
products that they couldn't build on 
their own. 

Utilities that construct graphics for 
a particular machine? 

Let me talk short term and then long 
term. [n the short term there are 
things like software theft protection, 
assistance in getting up on a machine 
that the particular artist is not familiar 
with, and assistance with sound, It's 
more the nuts and bolts kind of thing 
right now, 

In the long term, we're going to put 
together a workstation that is 5pecif- 
ically designed for creating the kind 
of software that we want to create. 
And the development system will 
have things like languages and de- 
bugging tools and compilers, and it'll 
have a lot more memory and a lot 
more processing power than any of 
the machines that the consumer is 
ultimately going to own, today or in 
the future. 

You're developing your own com- 
pilers? 

We're not necessarily doing all of the 
development work ourselves. But we 
already have a FORTH compiler that 
runs on all four of our target ma- 
chines for this year—the Apple, the 
Atari, the Commodore 64, and the 
IBM PC. We're bringing it up on our 
first version of the development 
system. We might have toolkits for 
sound and graphics, and so on.8 


Phil Lemmons is BYTE's Wes! Coast Bureau 


Chief. Barbara Roberisun is Wes! Coast Technical 
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fUCSD p-Syssem is a cradernark of che Regents of the University of California. CP/M-86 iz a trademark of Digital Research, Inc. 
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[s your personal computer TOO personal? 


Lets face it! 


It's difficult to envision a business environment where only one 
person needs access to the daily statistics of the business. 

The Salesman wants to know if his customer's product shipped. 
The Accountant wants to know if the bills are paid. 

The Secretary has to get that letter out. 

You can't afford to keep 

them waiting. 


j^ ae ^ bcn. ` 
A 1 | E: 
a! L li l b iaa) 


The unique architecture of the IMS Multi- [ Cor write today for the location of Ini 
processor System allows all functions to your nearby IMS dealer. tie 


be performed simultaneously! TUB Proe Fan e jd 
wa INTERNATIONAL 
Choose from the IMS family of expandable computers 
"olla 2800 Lockheed Way, Carson City, Nevada 89701 € Telex 910-395-6051 
to fit your business: Am 
*4 user S000IS System shown. Other IMS systems expandable to 8 and 16 users. We Build Computers As If Your Business Depended Gn Them 
IMS INTERNATIONAL DISTRIBUTORS: Argentina —— British Virgin Islands =“ China Greece bruei Malayzia New Zealand Sandia Arabia Spain Turkey USA 
Ausiralla Canada Ecuador HongKong [aby Mexico Philippines Republic of South Africa Seeden United Arak Emirates West Germany 
Asi rin Chile France India Korea Netberands Puerto Rito Singapore Switzerland United Kingdom Wes Indies 
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User's Column 


New Computers, Boards, 
Languages, and Other Tidbits 


What may be a revolutionary medical program highlights this 


Fm writing a lot of this on my 
Otrona in a San Jose hotel room. I 
don't quite know where the month of 
June went. Actually, I do: two 
speeches, a convention, and a lot of 
work on my novel. Make that three 
speeches. 

Fortunately, there's a lot to write 
about. Of course, when you're 
writing about the micro business, 
there's always a lot to write about. 

For example: Modula-2/86 is here. 
The version I have just now runs on 
the IBM PC under CP/M-86; by the 
time you read this, there should be 
others, The Logitech version includes 
source code (in Modula-2, of course) 
for KEYBOARD.MOD and DISPLAY. 
MOD, which are the modules that 
define the keyboards and display; by 
fooling about with them, you can 
make Modula-2 work with a number 
of PC work-alikes. 

You can be sure I'll have more to 
say about Modula-2. 


Something Really Wonderful 

I like to give speeches. Most writers 
do, and as a former professor I often 
miss my classroom. Í simply don't 
have the time to do it as often as I 
would like. 

I particularly like to give speeches 
at conferences because | get to meet 
the other speakers and IJ learn things 
it might take me years to discover 
otherwise. That happened not long 


month's potpourri 
by Jerry Pournelle 


ago at a physicians’ conference in 
Vail, Colorado: I saw a real vision of 
the future of the micro. 

I was supposed to speak at 0900, an 
hour I don’t much care for. Physicians 
apparently are much earlier risers 
than I, for they were supposed to 
have a speaker at 0830. She was sen- 
sible, though, and presumed it a mis- 
print, so they didn't have anyone at 
that ghastly hour. Rather than waste 
their time, they invited the next day's 
speaker to begin. He turned out to be 
Dr. Lawrence Weed, and he hadn't 
finished when I arrived. I thus 
discovered by accident the most ex- 
citing computer program I’ve seen 
this year. 

The official name is Problem- 
Knowledge Coupler. I'd be more like- 
ly to call it "Diagnosis by Computer" 
or an "Auto-Doc" The interesting 
thing is that the night before I was 
discussing the possibility that "some- 
day" there would be computer pro- 
grams to assist in diagnosis, and 
several physicians and ] agreed that 
day would not come soon. 

We were wrong. The Problem- 
Knowledge Coupler (PKC) is here 
right now. Dr. Weed demonstrated it 
to a fascinated group of physicians. 
Although most were pleased to see 
it, one medical student was terrified. 
"What is there for us to do if the 
machines can do it all?" he asked. 

Of course, the PKC doesn't "do it 


all,” but it sure does a lot. 

It is common knowledge that a pa- 
tient's medical record is the single 
most important diagnostic tool avail- 
able to a physician. A case history 
plus a good description of symptoms 
are vital to meaningful understand- 
ing. The PKC makes use of this. 

A PKC is, of course, a computer 
program. The patient enters as much 
of his case history and symptoms as 
possible in response to a series of 
questions asked by the program. I’m 
told this can be done as a dialogue 
between patient and machine, but 
Im sure it's a lot smoother if 
mediated by a medical professional, 
such as an office nurse. 

Other information, such as blood 
pressure, pulse, and the like, can be 
entered by the nurse or the physi- 
cian. When it's all done, the program 
offers a list of possible causes. 

Note that the machine hasn't 
"made a diagnosis.” it doesn’t even 
present a weighted list; it merely 
gives all it knows about what could 
have caused the patient’s problems. 
The physician is free to use intuition, 
leap to conclusions, order further 
tests, or do anything else that seems 
indicated. 

Its possible that the physician 
knows of causes that the machine 
hasr't listed, in which case the pro- 
gram should be updated. According 
to Larry Weed, however, that's not 
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the typical situation. 

Consider: we're dealing with a lot 
of symptoms and indicators. Age, 
weight, sex, presence or absence of 
facial hair, blood pressure, sornatic 
type, hereditary factors, diet, previ- 
ous operations—all these can be im- 
portant. According to Dr. Weed, a 
physician generaly has to think 
about as many as 40 indicators. 
Meanwhile, dozens of possible 
causes may exist, all linked to the 
various symptoms in highly complex 
ways. 

Medical diagnosis approaches fun- 
damental limits to human capabili- 
ties. Weed demonstrated this by giv- 
ing the audience a list of symptoms 
and asking for possible diagnoses. 
The conference, with more than 40 
physicians, couid come up with no 
more than a dozen possibilities; the 
computer program knew of 28. 

Clearly, a physician plus Problem- 
Knowledge Coupler will be more ef- 
fective than the physician alone, and 
the more obscure the problem, the 
more likely this is to be true. 


MEMORY BLOCK 


Clear Luclte" cube containing a fragment of 
history... ldea) for paperweight or interesting 
exhibit, Contains magnetic core memory from 
an IBM 360 Computer (circa: late '5(Ys-eary 
"I0's). Size 2"x2"x2!⁄z 10 day money-back 


guarantee if not completely satisfied. s 14?5 


What really astounded me is that 
the program runs on microcom- 
puters, Dr. Weed has versions for 
CP/M 2.2 on the North Star Advan- 
tage and the IBM PC. It should be 
easily adaptable to other CP/M 


systems. 
Aye, There's the Rub 


Now comes the disclaimer. I am 
not a physician. My doctorates are in 
other fields entirely. Clearly, then, I 
am not competent to evaluate the 
medical effectiveness of Larry Weed's 
computer programs. 

The programs are certainly easy to 
use. They seem to run without 
glitches. I say "seem to” only because 
l've yet to do any exhaustive testing, 
although I intend to. 

I spent a lot of time with Larry 

Weed, including taking part in a 
dialogue discussion with the entire 
group, and I was much impressed. 
Weed has solid academic and medi- 
cal credentials. He's also fond of 
pointing out that major league 
baseball teams and professional 


TIMESHARE 


Only you and your fellow programmers will 
know what time it ts with this binary numeral 
wall clock. Handsame simulated dark walnut 
finish, accurate quartz movement with sweep 
second hand. Perfect for office or home, Runs 
on one AA battery (not incl). 1114" diagonal. 
1 yr. warranty. 10 day money-back s 39% 
guarantee If not completely satisfied. 


Call Tot-Free Mon.-Fri. Sam-6pm 1-800-B-E-S-W-E-E-T except Florida, or mall coupon below. 


End, is Check [`] MOL] Charge my MasterCard [7] Visa [ ] 
Creda Cand Fo — Esp 


sweet gum. 


15490 NW 7th Ave., Miami, FL 33169 
Please send mt ___ Mamoy Blockís) G $14.95 


I Add 52 en. for ship. & hand) 
| Please send me — Timeshare clocks) (1339,05 Mame 
Add $3.50 es for ship. E hand, Address 


| Fla residents add 5% sales tax, — Total $ 
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] 
| 
C dust aend your free COMPLITERMANIA Catalog for now. | 
Signatur | 
| 
| 
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opera companies do not make use of 
credentials when hiring talent. Fer- 
formance organizations want to see 
what recruits can do, not what 
they've been taught. 

Weed wants his PKC judged on 
that basis—and of course I can't do it. 
I haven't the credentials. I can only 
offer observations. 

I've seen the program work with 
test cases. l've watched it list out 
probable diagnoses, each accom- 
panied by a reference to a medical 
text. I've seen it list everything a room 
full of physicians thought of, then 
add some they hadn't considered 
but which when put to them were 
pronounced both reasonable and 
possible. 

I haven't seen it “verified,” nor can 
I think of a way the program could 
be verified, In particular, there's ab- 
viously no way to be certain that the 
program will list every possible cause 
of a particular patient's difficulties. ! 
do think, though, that the program 
could be of great value to physicians. 

My view isnt universal. Some 
physicians l've spoken with are hor- 
rified, and a few have said the pro- 
grams are “demeaning.” I fail to 
understand why. No one thinks 
checklists are demeaning; how is it 
different when the checklist is put on 
a machine? No one thinks reference 
libraries are demeaning, and every- 
one insists that reference books have 
indexes. The PKC looks to me like a 
very good index. 

In any event, I found the programs 
fascinating, and l'il have more on the 
subject in a later column. Meanwhile, 
I'd appreciate comments from those 
with medical qualifications. 


Kaypro versus Osborne 

When I give talks, there's one ques- 
tion I get fairly often: which do I 
recommend, Kaypro or Osborne? As 
with most questions, the answer is, 
"It depends” They're both good ma- 
chines. When the Kaypro first came 
out, the Osborne software package 
was clearly superior to the Kaypro's; 
that's no longer true. The Kaypro 4 
(which is in essence the original 
Kaypro II with double-sided disks) 
comes with an excellent selection of 
software. 


600 XL.. $199.00 
800 XL... $CALL$ 
1200 XL. $499.00 
1400 XL . $CALLS 


EASTERN HOUSE 
Monkey Wrench 2 ..... $52.75 
PARKER BROTHERS 
Tutankham R. OUO TC $33.75 
Super Cobra R ....,.... 


ANCHOR MARK | .$79 00 

ANCHOR MARK tl $79 OO 

HAYES SMART ..3239,00 

HAYES MICRO tt $309 00 
eer ro Bit 


DISK DRIVE 
1000 Scal! 


ALIEN GROUP 


Volce Box 2 $99.75 


DON'T ASK 
Sem... , 1.75 
Abuse . ,315.95 


Teleatri, $27 95 
Poker Sam $24 95 


1450 XL . $CALL$ 


1025 Printer š 
1020 Color Printer , $245.00 


1027 Printer . $289.00 Risk WB aeccsonevónsaatéosa de Ob 


Chess A ............ gene B42.75 


800 48K ....$199.00* 


* after 8100. rebate from ATARI cash price 8299. 
Apple Panic D dmoonpar 


810 Disk....$399.00 5» 
Lyco Computer Marketing & Consultants 


TO ORDER TOLL FREE 800-233-8760 


CALL US In PA 1-717- 
BLANK DISK MONITORS 


ELEPHANT 85 /SD.... 818.25 
ELEPHANT SS/DD.... $21.75 
KANGAROO 83/00 with 


- 875 00 

$75 00 
$399 no 
$235 00 
SCALLT 


1010 Recorder 
410 Recorder ... 
810 Disk Drive 
1050 Disk Drive 
850 interface 


$44 75 

wt... $24.75 
$23.75 

. 832,75 


Bank eb mE b.. 
AF D.. Senin 


RANA 
DISK DRIVES 
Elite 1............ $295. 


SS! 
Battie of Shilo 
| Tigers in the Snow. 
Cosmic Balance 
Knights of the Desert. 326.75 
| Battle for Normandy.. 926.75 
Germany 1985 ........ $36.75 


CONTINENTAL Zork 1, il, oriit... 
Home Accountant... . $5175 Deadiine . 
Book of Apple Software . $16 75 


SAGE commodore 


Cardprinter / LO1.. . $499.00 
Cerdprint DM1 $109 00 Torg C - TM 
5 Slot Expansion 64 .. $54.00 wes Gomes 1 C 
64 Write NOW. . + + $39 00 HES Games i c 
64 Mail NOW.... . $25 00 VIC Fortit Rom. 
20 Write NOW... .. $29.00 — LES MON Rom 
64 Keypad .... . 829 00 Turtle Graphics Rom 
Universal Cass. cw coe $29 75 HES Writer Rom 
Printer Utitity. , , $19 75 Shamux Rom 

E GSlotExpansion... .. $79.95 Protector Rom $31.75 
3 Slot Expanalon.... $24.95 Robo! Panic Rom + $28 75 
Vic 20/64 Printer in! ., $59 95 BRODERBUND 64 

SPINNAKER 64 Serpentine R . | 828 75 


Kindercomp Lm n 

Story Machine T2 PARKER 20 
Face Maker ,.... Frogger (ROM) 
Snooper Trooper., ... 


OGert (ROM) 
Detta Drawing. Tutank hoe (ram! 


$26.75 


DISK CASE (holds 10) 54 95 
DISK CASE (hoids 50) $19.75 
ROM CASE holds 10) $19 75 


SINGLE DRIVE AT88 S1 ...$359.00 
DUAL DRIVE AT88 S2......$559.00 
DRIVE with printer port ...$449.00 
T88 Expansion Board ....$139.00 
DUAL HEAD 44S1 ..........$575.00 


SINGLE DRIVE 40S1.......$529.00 
ADD ON DRIVES .............SCALL 


HARD DISK DRIVES sca.is 


HES 64 

Turtie Graphics R.,:-- -$49.75 

Heawriter R .... e^. 938.75 
| Attack of Mul Cam R,..$34.75 

Turtle Tutor R,.,.......829.75 

Turtle Trainer R........ $258.75 

Paint Brush R ..,....... 

Benji Space Rescue D.$29.75 

Home Manager C/D ,..639 75 


PROWRITER 2P 
GEMINI 15 > 
PRINTMASTER....$1589.00 


SMITH CORONA TP1...$549.00 
CITOH B6008 


APPLE DUMPLINC GX . $46.75 

APPLE DUMPLING 64 NA Buffer $1760 75 
INFOCOM 

$28 75 

$33 74 


$14 75 
$14 75 
$14 75 
$4? 75 
$28 75 
$78 75 
$?B 75 
$28 75 


$1549.00 
(with micropro software package) 
MBC 1250,... 
MBC4050 ...,.......... 


GORILLA GX-100........... 


EPSON ............. $CALL 
GEMINI 10 ....... $299.00 


PROWRITER...... $365. OO 


OKIDATA 93 
NEC o: AUREOS 


= TO ORDER m 


CALL TOLL FREE or send order to 


800-233-8760 Lyco Computer 


P.O. Box 5088 
In PA 1-717-327-1824 Jersey Shore, PA 17740 


OKIDATA 83 ..... 
OKIDATA B4P ... 


In-stock items shipped within 24 hours of order Persona! 
checks require four weeke clearance before shipping. No 
depositon C O U orders Free shipping on prepaid cash orders 
within the continental U.S PA residente 2dd saler tax Ail 
products subject to availability and price change Advertined 
prices show 4% discount offered fu, cath, add 4% fo: Master 
Card or Visa DEALER INQUIRIES INVITED. 
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N or dstar 5169 SUP. 58 "ED. 


, X our 
at" ick tat md CE 
yisical se Wa yat S ust res 
em IS s250 £388 
1 $4315  s$199 
orastat! m qoe VERA S00 S08 
W CEN Yeon ue 
5 
2 is 3 wn 
$ $ We 585° 
MAIL STAR MERG 5350 $ condo, 20-2 art 
SPELLS anime 495 por 2 $4229. s 88 
a . L| ga 499 
SONS S ve NEB bees - e 
[AR $ $ g 
an, MC — v duae pus H5 I 9 
AC ¿ Y 25 
SUPERCALG a geal continen wu 3⁄0 $295 
SU CR y100  q409 OME esent C eo ge ga00 — 5445 
SUP ET ae $400 $199 panel ARENT C «200 — $455 
ASEAN GAST s29 3 @ $200 — £459 
dB x pre , 3328 PASC G 86 , $505 $20 
Az 5 G P 3 $ 
rms CR E E ta 
Su N $295 PASS 5 ER $150 $359 
FORTRA LER 259 ACCES MANA 4500 ç AA! 
C COM PAD 4495 , l ie asic s 69 u 
9 
$249 — (Cg 80 gA 
e xus Ue Cham m s 
MEETA " sU QUA QU COR g BOAR s V 
MULTE SYSTEM saa $% — QUADY SAND si 
wi 3 KE 95 
PREM ToL WO 4QO — 2409 á si 
MULTI aNCIA $190 $259 Mena s%49 
WMO oor Fin’ eT 83 $2598 icf gSTALK gons 9395 
MULT GOL 8 $350 $343 cro yet innova g129 
Me CAL 5 ° O $28. Corel E $1895 
teo e ans PERKS WAITER 
a asic 8 gu ER sz ç 
asic At Diamond Software we 


Arts $100 

SANNER pana GEMEN offer the best selling business application soft- 
wA ward for your IBM PC, CP/M or Apple Computer at the lowest 
possible prices. And we maintain a complete technical department 

to assist you before, during and after your system purchase. Not only that, we 
offer same day shipment on most items and we accept Visa, Mastercard and 
also American Express. We'll even pay the shipping charges if you send 
us a money order, cashiers, company or personal check. Purchase orders 
are gladly accepted from qualified organizations and we welcome dealer 

inquiries. Call Diamond today, you'll be glad you did. 


TO ORDER CALL TOLL-FREE 1-800-227-0545 
Diamond Software Supply «a.u Park Ave., Suite 124 * Oaktand, CA 94610 


f Fer price quotes, information, or in California call 1-415-893-7676. We credit your order for 


the call. Technical Department (415) 893-7878. Intemational Telex 338199 (attn. 149) 


Support, Service and Price. 


Shipping/ Handling UPS surface $3.00 plus an additional $3.00 per tem tor UPS Blue. 
C.O D. orders add $4.00 For personat check allow 2 weeks for delivery. All (toms subject 
to availability. prices subject to change wilhout notice. Calif. residents please add 

695 sales tax. *IBM is a registered trademark of International Business Machines 

CP; M is a registered trademark of Digital Research. 
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On the other hand, the Osborne 
Executive comes with much intro- 
ductory material and a powerful soft- 
ware package, plus the possibility of 
updates to compatibility with the 
IBM PC, an option the Kaypro 
doesn't have. Osborne also has a 
widespread network of dealers and 
service centers; more than Kaypro as 
of this writing. That, too, is subject 
to change and could be different by 
the time you read this. 

I have experience with both ma- 
chines: [ had a very early copy of 
both the Osborne 1 and the Kaypro 
II. Each had its problems, but all 
those difficulties were fixable. The 
early Kaypro II had some software 
problems that caused excessive disk 
wear, The early Osborne 1 had other 
troubles, particularly with the key- 
boards. In both cases the problems 
have been revised out of the later- 
production machines. ! still have my 
old Osborne 1, and it does yeoman 
service as a loan-out machine; Barry 
Workman ended up buying (from 
Kaypro Corporation) my old Kaypro 
II. He has a special program that lets 
it read a wide selection of disk for- 
mats, and it has become a workhorse 
for his operation. Neither machine 
has required what I'd call excessive 
maintenance. They've both had their 
out-of-service periods, but nothing I 
wouldnt expect given their hard 
usage. 

Thus, I have no trouble recom- 
mending either the Osborne 1 or 
Kaypro II as a first machine for some- 
one with a low budget. Neither 
would be my first choice if | could af- 
ford more, but both are more than 
adequate as word processors and 
general-purpose computers for 
writers and small-business owners. 

By the time you read this, however, 
you may not be able to find an 
Osborne 1; they don't make them 
anymore. They recently dropped the 
price to $1295, and while they last, 
that's a pretty good deal. Some do 
appear on the used market. I've 
never advised anyone to buy a used 
computer. Given that this computer 
no longer exists, there's not a lot of 
competition down at the low end of 
the "transportable" professional com- 
puter price scale. 


THE EASY CHOICE 


DML A de 
À 


Best Separate Compilation — Best Error Handling — Best Implementation on a Small Computer 
Comments From 1983 LA AdaTEC Compiler Faire 


“The compiler breaks new ground in the microcomputer 
field with its excellent runtime error-checking code and its 
excellent compiler error messages.” Microsystems 


"They're (RRS) honest to a fault, so they call their 
. . > The compiler performed exceptionally well... the language JANUS; but its more nearly Ada than any other 
linker performs flawlessly . . . the error handling is excel- microcomputer implementation I know of . . . I watched 
. RR's support is the best I’ve ever encountered." — some of the demonstrations and it works." 


. .  JANUS/Ada encompasses at least 5 times as much 
of Ada as Supersoft, including many of the more exotic 
features of the lanquage." Creative Computing 


InfoWorld Jerry Pourneile, Byte 
Encouragement of this kind deserves a just reward; Our Ada line is available on the following operating 
we now intend to complete our compiler and submit systems: CP/M, CP/M-86, MS-DOS, PC-DOS and 
it for validation. CCP/M-86 
Available from the following distributors: 
Internationally 
Westico, Inc. Marfam Corporation S-100 Systems Micronix 
25 Van Zant, St. 5340 Thornwood Dr. Suite 102 3687-4 Shobumachi 11 Blackmore St. 
Norwalk, CT 06855 San Jose, CA 95123 Obayashi Windsor 4030 
(203) 853-9880 (408) 226-0170 Saitama, Japan 346-01 QLD. Australia 
04808 (5)0416: (07)57 9152 
Suntex Data 04808(5)6565 — Nord-Micro Informatique 
10175 Harwin Suite 100 155, rue du Fauburg St. 
Houston, TX 77036 Denis 
(713) 271-9191 CP M, UP M da. CCP Hb are matemashe of Dual Research, tn 75010 Paris 
=== iks (1)205-39-47 
Fe S r Copyright 1983 RR Software 
OFTWARE, INC. specialist in state of the art programming 
P.O. Box 1512 Madison, Wisconsin 53701 (608) 244-6436 
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Kaypro 4 versus 
Osborne Executive 

Either the Kaypro or the Osborne 
is satisfactory as a first computer. 
They're both competitive with any- 
thing else in their price range. My 
experiences with them are a bit 
limited, but so far neither has given 
me any trouble, and both are notable 
improvements over the earlier 
models—so much so that I urge 
anyone comtemplating a first 
machine to try to spring for the extra 
bucks to get the Executive or Kaypro 
4 rather than the Osborne 1 or 
Kaypro II. 

The Executive has true composite 
video output: you can plug it direct- 


INTRODUCING 


The first software program 


Sign-Master is an exciting new 
program that for the first time lets 
you transform ordinary-looking 
presentations, proposals and 
special reports into dynamic, 
colorful word charts. Before 
Sign-Master, it required a 
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ly into a monitor (but not a TY). If 
you want to use the Executive to 
drive a TV set for demonstrations or 
simply because you want a larger 
screen, youll need an RF modulator. 
The Kaypro machines do not have 
any external video output. On the 
other hand, the screens for both the 
Executive and the Kaypro machines 
are adequate, although if 1 were do- 
ing a lot of work with either, l'd want 
something bigger. 

The Executive has a much nicer 
screen, and the character set is more 
pleasing. These are matters of taste, 
of course, and not everyone would 
agree with me. 

Neither the Osborne Executive nor 


graphic artist or dedicated 
graphics processor to create im- 
pressive word charts, both time- 
consuming and more costly op- 
tions. Now, with Sign-Master's 
amazing flexibility, you can pro- 
duce presentation-quality word 


Mesmerize 
with 


ROMAN FONT 


the Kaypro can be described as por- 
table. “Transportable,” yes; but not 
portable. Both weigh the same: too 
much (about 28 pounds stripped). I 
already have arms like an orangutan 
from carrying the Otrona Attache. 
(That machine weighs only 18 
pounds, but with disks, power cord, 
documents, and shoulder-strap 
carrying case the entire mess comes 
to about 25 pounds; I'd be smarter to 
put most of the documents in my 
checked luggage.) Alex and I have 
carried both Osborne and Kaypro 
machines all across the country; you 
can do it, if you have to, although you 
won't enjoy it. 

The Executive has single-sided 


charts on paper or acetate in six 
different type styles and in 16 dif- 
ferent sizes — a real break- 
through when you consider that 
over 65% of all presentations 
consist of word-only formats. 
(When graphs are indicated to 


a 
CAPITALIZE 
with 
BOLD 
ROMAN 


double-density disks (180K bytes per 
disk); the Kaypro 4 has full double- 
sided disks, for a full 380K bytes on 
each. This is probably the most 
significant hardware difference be- 
tween the two. 

The Executive has two serial output 
ports and one parallel port that can 
be either IEEE-488 or Centronics 
(printer) compatible. Kaypro ma- 
chines have one serial port and one 
Centronics port. 

The real difference between the 
machines shows up in packaging and 
software. The Kaypro was designed 
by engineers and looks it. Alas, so 
were most of the Kaypro documents. 
The latest ones are a vast improve- 


highlight your data, ideas and 
conclusions, our Chart-Master™ 
graphics software is available to 
do the job.) 

Sign-Master can also be used 
to create effective instruction 
materials, bulletin board an- 
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ment over the ones that came with 
the first machines, but they still 
assume you're willing to learn a good 
bit about CP/M and that you want to 
know things about your computer. 
Example: whenever your Kaypro 
does a warm boot, it tells you so by 
printing the words "warm boot" on 
the screen. Users not familiar with 
CP/M react to this in various ways, 
some of which can be ribald. 

The Osborne "philosophy" is that 
most computer users know little and 
care less about the way computers 
work; Adam Osborne would rather 
commit seppuku with a printed- 
circuit board than gratuitously tell his 
users that the machine has done a 


IGN-MAST 


nouncements and direct mail 

pieces that demand attention. 

To generate real impact, Sign- 
Master word charts can be as col- 
orful as you like, depending on the 
plotter you use. And you can be 
as creative as you like by capital- 


wy 
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“warm boot.” The Executive runs 
vanilla CP/M+ (3.0). The Osborne 
documents assume you don't know 
what that is and go from there. 
(When you turn the machine on with 
a Wordstar disk in it, the Osborne 
assumes you want to run Wordstar 
and brings that up; you never see 
CP/M unless you want to.) 
Osborne's software package in- 
cludes a number of industry stan- 
dards, such as Supercalc and, of 
course, Wordstar. There's also Micro- 
soft MBASIC, Digital's CBASIC, and 
a run-time disk that will let you run 
programs written in UCSD Pascal 
(but not write them; you'd have to 
buy that separately). Also included 
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izing or italicizing a single charac- 
ter, a single word, or an entire line 
at the touch of a button. In addi- 
tion, margins can be justified left, 
right or centered. 

Best of all, Sign-Masters on- 
line instructions, power and vari- 
ety of options make you a "Sign 
Master" without special training. 

Sign-Master — the first soft- 
ware program that brings word 
charts to life. 

sign-Master supports a wide 
variety of plotters from IBM, Pana- 
sonic, Hewlett-Packard, Houston 
Instruments, Yokogawa, Strobe, 
Amdek and many others, for use 
with IBM PC, PCXT and other 
compatible computers. 

The retail price of Sign-Master 
is $245.00. For a complete infor- 
mation kit and name of your near- 
est dealer, contact: 


Decision Resources, Inc. 
25 Sylvan Road S. 
Westport, CT 06880 
(203) 222-1974. 


Sign-Master and Chart-Master are trademarks of 
Decision Resources, Inc. 
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DecisionResources, Inc. 
Software Designed for Decision "Makers 


Program §8-MHz 8087 5-MHz 6087  B-MH2 processor (no 8087) 


Test 655 sac. 987 sec 


nx 32,000 


Mat20x 4.44 sec. 7.24 sac. 


MatS0x 1 mir, 1 min., 
35 sec. 41 sec. 


3 rnin. 
53 sec. 


1 min. 
11.98 sec. 


17 min, 
52 sec. 


Table 1; Benchmark tests far the 8087 Systems Support Board. 


is Personal Pearl—six disks’ worth. 
Pearl is a “program writing program’; 
in practice that means you can write 
file-manager programs with it. If you 
work at it, you can write some pretty 
sophisticated stuff. 

The Kaypro package is interesting. 
You have a choice of Perfect Writer or 
Wordstar; either way you get Wayne 
Holders The Word Plus, the best 
spelling program I know of. The 
Perfect package includes Perfect 
Writer, Speller, Filer, and Calc. 
There's also Chang Lab's Profitplan, 
a spreadsheet something like Perfect- 
calc. It’s not as good as Supercalc. 
The package now includes MBASIC 
and an off-brand BASIC called 
SBASIC (which is something like 
CBASIC in both speed and program 
structure), 

In other words, the software pack- 
ages are comparable, The real dif- 
ference between Kaypro and 
Osborne is philosophical. If com- 
puters scare you but you carrt live 
without them, Osborne is clearly the 
better way to go. If you're willing to 
live with ambiguities and you're 
curious about small computers, the 
Kaypro may be more appealing. 

They're both good machines. 


That's Fast! 

Jim Hudson has revised his 8087 
math board; it now plugs directly in- 
to a Compupro 8085/8088 Dual Pro- 
cessor without modifications to the 
Compupro board. The board was re- 
worked by Compupro, then redone 
again by Hudson, who tends to be 
something of a perfectionist. 

The problem with the 8087 "math 
cruncher" chip is that it runs at 5 
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MHz (or 5 million cycles per second). 
That's somewhat slower than the 8 
MHz of the 8088 processor ("brain") 
chip; the result is that if you want the 
extra math processing speed of the 
8087, you have to slow the whole 
system down. This used to require 
modifications to the 8085/8088 pro- 
cessor board. Hudson's new board 
takes care of it without those modi- 
fications, 

To install Hudson's math board, 
you must remove the 8088 chip from 
your processor plug his board in 
where your chip used to be, and plug 
your chip into the empty socket on 
his board. Two pins on his board in- 
teract with the original Compupro 
processor board to slow it down 
without your having to do anything 
else. 

You wouldn't think it would be 
worth the effort to slow your system 
down, but if you have many calcula- 
tions to make, it's not only worth- 
while, it's necessary. The speed im- 
provements are shown in table 1. 
Two benchmark tests are included in 
this table: 32,000 mathematical oper- 
ations (program Test) and the matrix 
filling and multiplication "bench- 
mark of sorts" I first described in my 
October 1982 BYTE column. As you 
expect, "Mat20x" fills and multiplies 
20 by 20 matrices; the "Mat50x" times 
are for 50 by 50 matrices. 

As you can see, adding the 8087 
makes for dramatic speed improve- 
ments, even though you've slowed 
the whole system from 8 MHz to 5 
MHz. For the past six months, I've 
run my system at the slower speed in 
order to take advantage of the 8087. 

It's even nicer if you can get an 


8-MHz 8087. Intel, which makes the 
chip, was kind enough to supply one 
for my system. Hudson's board is de- 
signed to let you update by simply 
snipping off two small pins (it's ex- 
plained fully in Hudsons docu- 
ments); that will put your 8088 back 
up to 8 MHz after you get the faster 
8087 chip. Intel's people say they'll be 
able to supply 8-MHz 8087 chips in 
quantity toward the end of 1983, 
possibly by the time you read this. 

We put the 8-MHz 8087 in my sys- 
tem and speeded the 8088 back up to 
8 MHz. The speed improvement is 
noticeable. There's also an improve- 
ment in disk operation speeds even 
when running 8-bit software with the 
8085. My engineer friends tell me 
that's impossible. All I can say is that 
it seems faster, 

There's not a lot of software that can 
make use of the 8087 but there's 
more than I would have supposed. 
Digital Research supplies 8087 pack- 
ages with both Pascal MT 4-/86 and its 
C86 compilers. In addition, Digital's 
ASM86 assembler comes with 
8087. LIB, a package of 8087 support 
routines. Supersoft advertises a FOR- 
TRAN 86 with 8087 support capabili- 
ty. Logitech’s Modula-2 will have 8087 
support modules. 

Finally, Jim Hudson's piggyback 
8087 board normally has no effect on 
the 8085 (8-bit) half of a dual pro- 
cessor, but there can be exceptions, 
as with Jack Hersh's FORTRAN 80-87 
software reviewed below. 

As I was writing this, Jim Hudson 
called to say that he has a version of 
the 8087 board for the NEC Personal 
Computer, and he expects to have 
one for the Zenith Z-100 by the time 
this is published. If you crunch 
numbers, this is a must. 


Speed, Precision... 

The 8087, and especially the 8-MHz 
8087, will have a larger impact on the 
micro community than you might 
think. 

Because 8-bit machines are so very 
slow in operations involving high- 
precision numbers, a great deal of the 
8-bit software has been written to use 
only single precision. The 8087 isn't 
particularly efficient at single-pre- 
cision calculations, so for much soft- 


In a race “sar 
between 200 cps 
printers, Anadex 
outran Okidata 
Two to One." 


Unprinted paper 
after test. 


«C Okidata 84 Anadex 9625A aa 


*For a copy of the independent test lab report, 
Call (BOO) 792-7779. In California Call (BOO) 792-9992. 


Anadex. Nobody else comes close. 


©Copyright 1983 Anadex, Inc, 


ANADEX, INC. s 9825 De Soto Avenue * Chatsworth, California 91311, U.S.A. + Telephone: (213) 998-8010 s TWX 910-494-2761 
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ware written for, say, the Z80, there's 
only a gain of a factor of 3 to 4 if you 
put an 8087 in the loop. 

If you use dauble precision, there's 
a gain of perhaps 500. 

Thus, alder micro programs may 
not be much improved, but if you 
want double precision (or greater) 
from a micro, there's a way to do it, 
provided you can work in FOR- 
TRAN. While I was at Jim Hudson's 
house, Jack Hersh came in. 

People in the micro world tend to 
have nonmicro origins. Jim Hudson, 
for example, was an anthropology 
major in college and ended up work- 
ing for Intel through a chain of coin- 
cidences, Similarly, Jack Hersh 
started off to be a philosopher but 
has become a computer whiz. He 
markets his stuff under the name 
Avant-Code. 

Hersh has written a series of library 
modules for Microsoft's FORTRAN 
F-80. You write a normal double-pre- 
cision program in FORTRAN and 
link in his modules with Microsoft's 
L-80 linker (which is supplied with its 


FORTRAN). 

Of course, that won't work on just 
any system. You need a Compupro 
Dual Processor with Jim Hudson's 
8087 board attached. [n addition, you 
must have the Compupro Systems 
Support Board, and you must run 
the system under the Compupro 
standard CBIOS (customized basic 
input/output system). Hersh's pro- 
gram runs fine with M-Drive/H 
pseudo disks, but it won't work with 
the earlier M-Drive or Warp Drive 
system. 

What's happening, of course, is 
that although FORTRAN F-80 uses 
only the 8085 part of a Compupro 
Dual Processor Board, Hersh's rou- 
tines wake up the normally dormant 
8088 chip and induce it to do the 
management necessary to coordinate 
things for the 8087 chip. In order to 
do that, you need some extra mem- 
ory, There's a slot for that memory on 
the Compupro Systems Support 
Board; Hersh supplies the memory 
chip to plug into the usually empty 
socket. 


It all sounds complex, but in prac- 
tice it's easy enough to install and 
use, and if you have a lot of double- 
precision numbers to crunch and 
must use 8-bit software, it's worth 
looking into. 


Jazz Up Your Z-19 

The Heath/Zenith Z-19 is a good 
terminal but has some problems. For 
one thing, if you try to run it at a 
really high speed—say at 19,200 bps— 
it drops characters and otherwise 
gives me trouble. 

Some time ago Í was sent a simple 
fix for that. The Super-19 from Ex- 
tended Technology Systems does the 
job nicely. For 50 bucks you get a new 
ROM (read-only memory) chip and 
some instructions on how to install 
it. The whole job, including figuring 
out how to remove the cover from the 
Z-19 if you've never done it before, 
takes no more than 10 minutes for a 
slow worker. 

The documents say that you can 
run the Z-19 at 384 kbps, but ours 
wouldn't run that fast. It goes at 19.2 


New! A work center as efficient as your computer 


At last! Computer furniture in warm traditional styling. 
designed to be used in the home. Finished are in antique 
(dark) pine. Kits come ready for assembly and finishing. 


1. The Deerfield Computer Desk. Quality built of salid pine with the 
features you need for your personal computer system: a 44/41] x 


13'4"d CRT shelf at a comfortable viewing height: two 67h x 21%"w x 
12%"d storage compariments for disk-drive and keyboard 
convenient wire pass-through (n back. Overall: 34'A"h x 48"w x 30"d. 


Shipped knocked down. 


Only $199.” 


pius shpg. 


e CRT shelf 
e Disk-drive and 


keyboard 
storage 


a Wire pass- 
through slot 
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2. The Rolling Printer Stand. Paper feeds from the big 1134"h x 24"w 
x 21% "d shelf through a middle or back slot into your printer. The 
drop leaf catches print-outs. Solid pine. Sized to slip beneath the 
Deerfield Desk. 17"h x 255"w x 24"d. Knocked down. 


Call toll-free: 1-800-258-4720 


In New Hampshire: 1-800-552-0320 


Visa, MasterCard, American Express 


rm = u= 


Quality pine furniture for over 35 years 
Dept. BY30 


Please send me the Deerfield Computer Desk 
— — Finished "320A. $199.95, Add 835.00 shipping. 
—— Kit *320K. 8139.95, Add 615,00 shipping. 


Please send me the Rolling Printer Stand 
— — Finished “365A. 8139.95. Add $12.00 shipping. 
—— Kit "365K 699.95. Add 810.00 shipping. 


—— Please send me additional free information. 


Name (please print) 
Address 
City State zip 


North Conway, N.H. 03860 
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` True MAIL ORDER Prices 


With so many so-called Mail Order establishments using "toll free" lines, and grandiose advertising, how can you, the customer, expect to 
receive true mail order savings? We have done away with these expenses to offer comparable service passing on the savings to you. Our | 


reputation for low prices and satisfaction is outstanding. 


DISKETTES 


PRINTERS 


65%" SS/DD . j Amdek: 
5 OKIDATA: 
5%" DS/DD Microline 92 Color | 
Now available: Tha '6-pak' Crone $ 499.00 Color Il 
aA" SS/DD Microline 93 , $ 869.00 
Sa" DS/DD Juki Printer: 300G Green 
— 10 yr. Warranty — e L/Q ə 18CPS $CALL 300A Amber 
C.ITOH; 310A Amber 
Prowriter | Parallel $ 369.00 Zenith: 12” Green 
Prowriter | Serial $ 489.00 USI: 12" Amber 
Prowriter || Parallel $ 629.00 12° Green 
s" DS/DD Prowriter 1l Serial . $ 689.00 "Taxan: Amber 
Dysan: F-10 Starwriter $1150.00 PGS: RGB Monitor 
5'A' S8/DD F-10 Printmaster $CALL | BMC: 12" Green 
54” DS/OD | Brother HAI: $ 775.00 | NEC 1203 Hi Res RGB 
Library Case 5⁄2” Smith Corona TPI: $ 53900 
—— ÓáÀ Star Micronics: 
— gt re Call for low pem 
MODEMS emini 1 CALL 
- DISK DRIVES 
MicroMadem || For Apple: 
"un Terminal "Ta ram cn p Fourth Dimension: 
withoul Terminal Program w/o controller $218. 00 
Hayes Smarimadem 
ye $199 00 SPECIAL w? controliar $309 00 


$505 00 
$104 00 


“Lal 
Applecat fl 
Smartcat 1200 Baud 
U.S. Robotics: 
300 Baud 
1200 Baud 
Password 


COMPUTER PRODUCTS SCALL FOR APPLE 
FOR IBM - ——— 

! VIP Graphics Card $709 00 
The Ultimate Peripheral TANDON DISK DRIVE Koosa Clock Card $ 75.00 

MONTE CARLO™ GT™ CARD wail SPECIAL Sees cas Systems: 
inal Analysis $149 00 
$45 per 64K upgrade TW-100-2 DS/DD 320K Bytes — $235.00 | — al Analysis ATERT 

Ask about the Quatro” Card TM-55 320K Bytes Hall Height $235.00 CORREA 
— - Home Acct § 4900 
T & G Products: On-Line: 

Joysticks Yr: Mu eem 5285 09 | Screenwriter It Pro $199 00 

sa 128K $33000 | Visicorp: 

Visicorp: 256K $415.00 | — jme £180 00 
Visidex $1B000 — kraft Products: Visitrend/Plol $225 00 
Visifiles . $180 00 Joysticks $55.00 Sloneware: 
256K Mo D. Game Paddle $29 00 DB Master $164 00 
Visitrend/Plot $225.00 Davong Hard Disks DB Utility Pak ç B5 00 

ENTERTAINMENT: 5 Megabyte $1359.00 | 7 Se binis $42 00 

Infocom: 10 Megabyte 2) 793-00 Select-a-Fort $42 00 
Zork l.. $27 Q0 15 Megabyte $2159.00 Game Paddles $28 00 
oo k l oP oe Maynard Electronics Davong Hard Disks 

ork Fioppy Controllers w/Parallel $209.00 5 Megabytes $1369.00 
Floppy Controllers w/Senal | $239 00 10 Megabytes $1759 00 
15 Megabyles $2159 00 
: — — Ram Cards 
: iai , Microsalt 16K $75 00 
Send orders and inquiries to: Generic 16K x seo oo. |l 
TM Microsoft CP/M 280 Card $249.00 
Computer Apparatus sn Column Card 
Vidax w/softswilch — 1 5289 l 


$2B5 00 
$440.00 


$165 00 
$459 00 
SCALL 


Columbia Data Products 
Personal Computer 
Featuring: 
« [BM PC Compatibility 
* 16-bit B088 Processor 
* B Expansion Slots 
s Two RS232 Serial Ports 
* Centronics Printer Port 
* Double Density Floppy Disk Controller 
= 128K RAM Standard Memary 


P.O. Box 32063 * Aurora, Colorado 80012 


Telephone Inquiries: (303) 759-9251 
Monday thru Friday — 9:00 a.m. to 5:00 p.m. (Mountain Standard Time) 


We built our reputation on low prices 
for the informed computer user. 
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Rana Elite i: 
w/o controller 
w/ controller 


$270.00 
$339 00 


For IBM: 


Shugan Half- Height $239 00 


COMPUTER PRODUCTS 


DELIVERIES 2 - 4 weeks average 
PERSONAL CHECKS Cashier's check and 
money order will receive shipping prelerence 
VISA & MASTERCARD Add 4% to total 
CATALOG Send lor full pricing details 
Prices subject to change without nolice 
SHIPPING: UPS add $2.00 plus 
3% of order total. or we calculate 
exact [reighl. 
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without a glitch, though. The 
Super-19 got a very extended test 
when Alex took the Z-19 terminal 
(with the Super-19 in it) off ta UCSD 
{the school, not the system) last fall, 
and we both forgot to mention it in 
previous columns. Alex has had this 
installed as part of Helen (his CCS 
Z80 system) for months, with no 
problems, and he says he'd never go 
back to 9600 bps now. Recom- 
mended, 


A Glitch or Two 

The 2-19 with Super-19 won't run 
at 38.4 kbps for the same reason that 
you can have trouble running the 
Heath/Zenith Z-29 terminal at 19.2 
kbps. The cables are very sensitive to 
electrical noise. 

In faet, if you want to run the Z-29 
at 19.2, you must use the cables sup- 
plied with the machine, and don't ex- 
tend them. Otherwise, the machine 
can sometimes drop characters. This 
can have dramatic results depending 
on the character dropped; leaving 
things out of a command string is 
always inconvenient and often dis- 
astrous. 

It's a good general principle: if 
you're trying to run things up toward 
their limits, pay a lot of attention to 
cables and cable connectors, and 
keep all the lines as shart as possi- 
ble. This is only common sense, but 
it's sense that's too often ignored. 

As long as you pay attention to the 
cables, the Z-29 works fine at 19.2, 
and we still like it a lot. 


Slowly but Surely... 

A recent letter from Canada com- 
plains that the Compupro 8086/8087 
board doesn’t seem to run much 
faster than a Z80. My correspondent 
thought this impossible. I put the 
problem to Tony Pietsch, and tonight 
I got his report. 

Much of the 8086 software, includ- 
ing the BIOS supplied by Compupro, 
is thinly reworked 8085 (8-bit) stuff. 
Some was hurriedly translated. The 
result is fast machines with v-e-r-y 
s-l-o-w software. 

Help is on the way. Tony has begun 
rewriting all the Compupro BlOSes 
and is slowly working his way 
through all the products, He recent- 
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ly finished a new BIOS for the Dual 
Processor. I installed it tonight, and 
it speeds things up something won- 
derful. By the time you read this, the 
BIOS I use, including all the friend- 
ly little touches like recovering from 
some CP/M BDOS (basic disk operat- 
ing system) errors, will be standard 
with Compupro equipment. 

It does point up a problem: if you 
want the absolutely latest state-of- 
the-art hardware, you may have to 
either write your own software or put 
up with something not so fine for a 
while. On the other hand, what 1 
think of as “nat so good" often turns 
out to be better than what most peo- 
ple think is "standard," and when 
you have really high performance 
hardware, you can be certain that 
someone will eventually develop 
software worthy of it, 


Sweet Adeline 

Alas, poor Adelle, my very low 
serial number Otrona, is no longer 
with me. She developed some prob- 
lerns with the disk speed regulator. 
Under ordinary circumstances, she'd 
have gone to an Otrona dealer to be 
fixed. The dealers simply swap out 
modular parts until the machine 
works again. This is easy enough 
because the Otrona is very modular 
in construction, and a very inexperi- 
enced technician can swap assem- 
blies, 

However, in my case Otrona tried 
fixing things under time pressure—I 
was always about to leave for some- 
where—and with a minimum of in- 
convenience to me, meaning that 
Judy Seelig, from CTI (which repre- 
sents Otrona in my area), would 
come out to Chaos Manor with new 
drives, new data separator chips, new 
Software, etc., and see if that didn't 
solve the problem. 

Adelle was an older machine. She'd 
been on more than a dozen trips with 
me, including a long train trip in Italy. 
All these changes were designed to 
bríng her up to date so that she'd be 
similar to what Otrona is shipping 
now. 

Sigh; while the improvements 
were obvious, none of those mea- 
sures solved the disk speed problem. 
The wizards at Otrona concluded 


that the problem was with the disk 
controller chip itself, but by then 
Judy had had enough of driving out 
here every Saturday morning. She 
came one last time and swapped 
Adeline for Adelle. Then, before 
Adelle went back to the factory, Judy 
took some of the parts, like the 
screen, to swap into her own system: 
Judy's Otrona is even older than 
Adelle. 

Thus I'm writing this on Adeline, 
who has been with me to all my 
speeches and conventions this 
month and has also been in nearly 
constant use as an auxiliary machine 
at home. No hitches, no glitches, no 
problems. 

I can continue to recommend the 
Otrona Attache as both sophisticated 
and reliable. The machine is easy to 
use, the keyboard is reconfigurable 
(we have one disk set up to change 
the keyboard into one optimized for 
the WRITE text editor we favor), and 
the software package is very good. I 
carry mine to all my conferences and 
speeches, and just about everyone is 
impressed. They particularly like the 
Charton graphics package that comes 
with the Otrona. 


Personal Basic 

The war between Digital Research 
and Microsoft continues. DR is 
heating it up with Personal Basic, 
which is an interpretive BASIC for 
CP/M-8 and MS-DOS. 

Personal Basic is a lot like Micro- 
soft's MBASIC. That's not a coinci- 
dence. 

On the other hand, it isn't iden- 
tical. Some of the differences are 
significant, Others are simply annoy- 
ing. 

The most annoying is that there's 
no FILES statement in Personal Basic. 
Thus you cannot get a list o£ disk files 
from within a BASIC program, This 
seems very odd; surely Digital Re- 
search of all firms would know how 
to implement it, Digital's CBASIC 
and CB-80 don’t have the feature 
either; I wonder if it's a policy? 

I send copies of the column to the 
people affected. The man who wrote 
Personal Basic just called in some 
anxiety, The proper statement is DIR, 
which is what CP/M uses. In my 


micro/SPF educates micros 
so you dont have to 
re-educate programmers. 


Are you considering microcomputers for come to expect less from micros. Less perfor- 
programmers already familiar with SPF? Con- mance. Less sophistication. And less flexibility. 
sider the time and effort you could save if Not anymore. 
re-educating programmers wasn't required. With micro/SPF™ experienced programmers 
Now it isn't. can quickly and easily recognize the SPF 
micro/SPF" is an advanced programming emulation characteristics and operate more 
tool, [t is designed to accommodate professional efficiently. 
programmers familiar with SPE Also, they can make better use of their 
Re-education is not required. personal computing time. 
What's more, micro/ SPF” is available for Why? 
the IBM Personal Computer. Plus, other Because the problems and frustrations 
compatible 16-bit microcomputers. typical of current microcomputer software 
And, future releases will include ail are eliminated. 
extensions of the mainframe environment. 
micro/SPF"emulates mainframe 
Stop wasting valuable time re-educating | software on microcomputers. 
experienced programmers. micro/SPE™ executes under PC-DOS, MS-DOS 
More and more companies realize the and the family of Digital Research's CP/ M-86 
potential value of using microcomputers to operating systems. 
perform business functions, But the need for We've educated micros, so you don't have 
more sophisticated software, designed to to re-educate your programmers. X 
satisfy experienced programmers, has become To find out more about micro/SPF" and P HASHR 
evident. other mainframe sofiware tools, contact us. Also — px — 
Seasoned professional programmers have available through Digital Research, Inc. Maintrame Software for Micros 


PHASER SYSTEMS, INC., 24 CALIFORNIA ST, SAN FRANCISCO, CA 84111 * 415-434-3990 
PC-DOS and IGM are regisieared trademarks ol International Business Machines Company. CP/M-BB ig p registorod trademark of Digital Research, Inc. MS-DOS la a registered trademark cf Microsoft Corp. 
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defense, that was not listed under 
FILES, COMMANDS, or NAMES in 
the index. 

A big difference between Personal 
Basic and MBASIC is the way pro- 
grams are stored. MBASIC wants you 
to do 


SAVE “D:Filename” or 
SAVE "D:Filename. ASC A 


In the first line, the file would be 
stored as a .BÁS file, and the storage 
format would be binary; this has ad- 
vantages in storage space and speed 


act 


of loading. The second line would 
produce an .ASC file that would be 
in ASCII characters, ie., something 
readable by people as well as 
machines. To recover a program, you 
LOAD it: 


LOAD "Filename" 
Personal Basic wants you to do 
SAVE Filename 


in order to save a program. It will be 
stored as Filename.BAS and will be 


Improve 
effect 
enable 


excel 


esc 


°$ Ie CIEL, 


SYSTEMS CORPORATION 


655 Redwood Highway - Suite 311 - Mill Valley, Ca, 94941 
Software to he released December 1983 through selected Distributors, 
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in ASCII format; there is no provision 
for storing programs in binary 
format. 

To get a Personal Basic program 
back, you don't LOAD; you type 


OLD Filename 


and if you alter the program and 
want to save it, you Lype 


REPLACE Filename 


I suppose there's nothing wrong 
with doing things this way; indeed, 
I recall being pretty tired of getting 
syntax errors when I didn’t put the 
quote marks around a program name 
for LOAD or SAVE operations. 

A lot of the differences between DR 
Personal Basic and Microsoft 
MBASIC are like that: possibly im- 
provements, but not dramatic im- 
provements; and they do take getting 
used to. The editing feature is very 
different. As of this moment I don't 
like DR's as much as Microsoft's, al- 
though I’m prepared to be convinced 
it's mostly a matter of what Ym used 
to, because it has some nice features 
not found in the MBASIC statement 
editor. 

There are other differences. Take 
error messages, for example. if you 
type something incomprehensible, 
MBASIC prints the message "SYN- 
TAX ERROR.” Personal Basic prints 
"Something is wrong,” which doesn’t 
seem a great deal more helpful; how- 
ever, Personal Basic also puts a small 
caret (-) at the point in your com- 
mand line where the interpreter got 
lost. This can be useful. 

The best and worst parts about 
Digital's Personal Basic are the docu- 
ments, 

The best part is a tutorial that 
teaches a fair amount about BASIC 
for people who've done zero BASIC 
programming. It's well written and 
reasonably well indexed, but it's not 
complete and doesn't tell much about 
advanced features like random- 
access files. 

The tutorial is well written in 
English, but that's not true for the 
reference manual. While better than 
the old Digital Research documents 
(the ones translated into binary and 
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For users of Apple, IBM, TRS/80, Atari, Commodore, Texas Instruments, and other brand name computers: 


Now you can get error-free double density diskettes by 
IBM, Contro! Data, Maxell and Verbatim delivered to your 
door. For some of the lowest prices around. 

You save because we ship huge volumes of magnetic 
media in boxes of 10. 


To order, use this form. 
For even faster service, call toll-free. 
1-(800)-FLOPPYS or 
(9 Canada « 1-800-265-4824 
Alaska/Hawaii « 1-800-821-9029 


1-(800)-521-5700 
Michigan » 1-800-482-4770 

ALL MAJOR CREDIT CARDS ACCEPTED 

Shipping & handling F.O.B. Southfield 
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Here's the easiest way to buy quality 
diskettes at discount prices 
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Card foo CO. Ete — 
| Shipping and handling 1-6 boxes add $4.00 per order q TSS 
J 7 or more add $6.00 per order. 
j Clip and mail today to: Transaction Storage Systems, inc., 

22255 Greenfield Road, Southfield, MI 48075 


then Swahili before being 
retranslated into English), this one 
really isn't very good. Worse, it gets 
truly obscure as soon as it tackles 
subjects too advanced for the tutorial. 

Example: random-access files. 

In order to have random-access 
files on a disk, each file must be 
exactly the same length. Let's sup- 
pose each file is 50 bytes long; to find 
record number 30, the program need 
only figure out where the 1500th byte 
is stored in that file; it goes and gets 
it and presents bytes 1501-1550. 
Similarly, if you want to alter the thir- 
tieth record, the program writes the 
new 50-byte record in where bytes 
1501-1550 were on the disk. This isn't 
particularly simple for the program, 
but it's easy for the programmer. 

The problem comes when you 
specify what those 50 bytes are, and 
it's particularly tough if you want to 
compress the data. 

Data compression is complicated, 
but it does save time and disk space. 
Consider: a single "word" for an 8-bit 
computer consists of 2 bytes. It can 


New! 


take all values between 0 and 65,535 
(or if we allow negative integers, be- 
tween —32,768 and -- 32,767, more or 
less). 

Suppose I have two integers, [1 = 
2366 and I2 = 786, and I want to store 
them. What must I do? 

If I store them in ASCII (human- 
readable) form, that will take 7 bytes; 
in addition, I will need a byte to 
separate the two numbers and an- 
other to separate the second number 
from any data following it. That's 9 
bytes so far. This is the way CBASIC 
stores integers. It wastes space, but 
it's simple. 

On the other hand, if I compress 
the data, I can do it all in 4 bytes: 2 
for each integer. This requires two 
things: a routine that will convert my 
integers into binary (and back) and a 
way to tell my program that the first 
4 bytes in a record are two integers. 

Both Microsoft MBASIC and Digi- 
tal Research Personal Basic do this. 
They do it in a slightly different way; 
Digital then thoughtfully supplies an 
option that allows you to read and 


“DAISY WHEEL 


PRIN i TYPEWRITERS 


€ Full Olivetti 
typewriter 
Warranty 
when 
purchased 
complete } 


Complete BYTEWRITER using: 
Olivetti Praxis 30 portable ........... 
Olivet] Praxis 35 portable ........... 
Olivetti Praxis 40 office machine ,.,.. 
Interíace only-wired and tested .,... ; 

The parallel interface mounts entirely internally. Interconnecting 
cables available for most computers, 
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write compressed data in the same 
format as Microsoft. 

Both recover compressed data 
through use of the dreaded FIELD 
statement. The FIELD statement isn't 
all that awful once you understand 
the theory. In our example above, for 
instance, the FIELD statement would 
be 


FIELD #8, 2 as F$, 2 as 12$ 


because we are going to store two in- 
tegers, and each requires 2 bytes for 
storage. We've made a sort of map. 

Now we have to convert I1 and 12 
into strings. À special function con- 
verts integers to 2-byte strings 
(MKI$). Of course they're not real 
strings; what they really are is binary 
numbers. They can't be real strings 
because they might contain goofy 
numbers such as 07 (which the com- 
puter interprets as a command to ring 
the bell). However, they're stored as 
strings and recovered that way. 

We shove them into a record that 
is controlled through use of this par- 
ticular FIELD associated with a par- 
ticular file (#8 in this case). When we 
recover those numbers, the value of 
11$ will be our original integer 2366. 
A special function (CVI) can convert 
a 2-byte "string" into an integer, and 
we use it: H = CVI(I1$). 

You can have more than one 
FIELD. If this is confusing, don't 
worry about it. It's going to get worse. 

Digital Research now tells us: 
"Reallocating field space does not 
cancel the original mapping; rather, 
the two maps coexist. For example, if 


you specify 


FIELD #10, 20 AS X$, 40 AS Z$, 
10 AS Y$ 


and 
FIELD #10, 70 AS N$ 


the first 20 bytes of N$ are also in X$, 
the next 40 also in Z$, and the final 
10 also in Y$. 

"Do not use an INPUT or LET 
statement with a variable that was 
declared in a FIELD statement. 
Otherwise, the variables pointer 
moves to string space instead of to 
the buffer" 


Take a close look at both and 
you'll discover the Novation Smart- 
Car™ modems give you everything 
you get with the Hayes Smartmodem 
—plus some critical extras. 


It's a draw. There's a lot of software 
for both. 

For the Smart-Cats, there's ASCII 
Express "The Pro," Crosstalk 16,™ 
Transend™ and more chat let you do 
virtually anything you'd like. No 
compromises. 


Place a call and your Smart-Cat 
knows what's going on every micro- 
second. Fail to get a dial tone? Your 
Smart-Cat tells you right now. With 
Haves, you can wait through an en- 
tire call-answer cycle— then wonder 
what went wrong. 


With special long distance tele- 
phone services, you must wait for 
dial tone part way through a long 


dialing sequence. The Hayes modem 
relies on a pause— which works if 
things go just right. Smart-Cat waits, 
detects the tone, then completes dial- 
ing. [t always works. 


The Hayes modem gives you a 
simple Repeat of the last command. 
Enter another command since you 
last dialed and you've lost the 
number. 

Smart-Cats give you both Redial 
and Retry Redial calls the last number 
dialed no matter what has happened 
in between. 

Retry keeps retrying on a busy 
signal. A handy time-saver. 


With Hayes, you need escape and 
re-entry A when on-line, With 
the Cats, just enter a single command 
—or even string a bunch together. 
Smart-Cats follow them, then go 
back on-line. No lost contacts. No 
lost data. 


The Hayes modem has only inter- 
nal self-testing. But the Cats do 


smart modem, 


SMARTER-CAT MODEMS — 


Novation, Inc., 20409 Prairie Street, Chatsworth, California 91311 = (800) 423-5419 * In California: (213) 996-5060 


ASCII Express "The Pro" is a lrademark ó! Soulhwestern Data Systems » Crosstalk 16 s.a trademark ol Microstu! Inc ° Transend is a trademark of 
SSM Microcomputer Products, inc.» Smari-Cat is a trademark of Novation« Hayes is a tradename of Hayes Microcompuler Products, Inc. 
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more. They also test rhe rest of the 
communications loop. At 1200 baud, 
the Cats can automatically run data 
over the line, through the other 
modem and back. You know if your 
madem is right. You know if the rest 
of the loop is right, too. 


Large Scale Integrated (LSI) cir- 
cuits—more and more logic on a 
smaller and smaller chip— is today's 
technology. It's che breakthrough 
that has made personal computers 
possible. It eliminates all kinds of 
parts and adds all kinds of logic. 

Our LSI does something else ex- 
tremely logical. It cuts costs. 


The Smart-Cat 1200 is $100 less 
than the Hayes Smartmodem 1200. 
Now thar's a lot smarter. 

Lower price, LSI technology, lots 
of software — and no waiting. You 
can see them now at your computer 
store and let your computer out 
tonight. 


How to make a smarter buy on 


BY 
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‘DATA EXCHANGE/64K 
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FULL READY COPY 


DATA EXCHANGE 


The ADS-8212 DATA EXCHANGE /64K is a compuler independent 
interface converter and print spooler Il can be inslalled between 
virtually any computer and any peripheral 


Data can be input in either serial or parallel, stored in its 64K 
bytes of RAM, and output serial or parallel. Serial ports support baud 
rates irom 50 to 19,200 and both hardware and software hand- 
shaking. The inpul and output poris are completely independent: 
inpul data with one prolocol and baud rate and output it with a 
different protocol and baud rate. Selections are dip switch 
Selectable. 


A unique fealure is ils ability to make unlimited numbers of 
copies. Hitting the copy bulton will send another copy to the 
printer. When done making copies, hit Ihe reset button to clear the 
memory. 


Included with the DATA EXCHANGE/64K are twa 4 foal 
output cables, one parallel cable with standard 
Centronics type conneclor and one serial 
cable with standard DB 25 connector. 

Standard plugs are supplied for 
inpul ports. 

Suggested list price: $339.00 
Dealer inquiries welcome. 


INPUT DATA EXCHANGE/64K OUTPUT 


RS-232 


RS-232 


50 TO 18.2K BAUD 


PARALLEL 


Available at yout local dealer or contaci 
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[ read that five times before I could 
figure out what it meant. It says that 
if you do one FIELD statement mak- 
ing one allocation (mapping) and an- 
other using different variable names do- 
ing another, then when you read in 
the data from a random file you can 
treat it either way: if you ask for N$, 
you'll get all 70 bytes of the record; 
if you ask for Z$, you'll get the mid- 
dle 40 bytes. This is useful if you 
don't want all your records to have 
identical structures. (They must, 
however, all have the same length.) 

Microsoft doesn't explain it a lot 
better, but it does give more ex 
amples of programs making use of 
files, so that it's a little easier to puz- 
zle out how it's done. 

Someday a software publisher is 
going to explain complex stuff like file 
structures as well as the simple stuff. 
That hasn't happened yet. Digital 
Research's Personal Basic tutorial is a 
step in the right direction, but it stops 
far short of what's really needed. Oh, 
well. 

When I get my PC running prop- 
erly, Til benchmark Personal Basic 
against Microsoft MBASIC. My sub- 
jective impression is that they're 
pretty comparable, but I don’t have 
a Microsoft MBASIC that runs under 
CP/M-86, so I can't do actual tests yet. 


CB-80 Fans Take Notice 

CB-80 (compiling CBASIC) also has 
a means for compressing data and 
has its equivalent of the dreaded 
FIELD statement. CB-80 makes use of 
a Digital Research program called 
Access Manager; with it you can 
write some really complex CB-80 pro- 
grams. Indeed, you can write data- 
base programs that rival dBASE II in 
their power and complexity. 

TI have a lot more on Access 
Manager in a later column; mean- 
while, serious CB-80 programmers 
ought to be aware of it. 

They also ought to be aware of 
Software Magic. 

Al Dallas is a part-time program- 
mer, He has developed some tools of 
great value and interest and markets 
them under the firm name Software 
Magic. 

Dallas's tools consist of lots of little 


Ee, 


YOUR BANKER WANTS THE LATEST MONTHLY INCOME STATEMENTS, 
BUT THE BEST YOU CAN GET HIM IS TWO MONTHS OLD. 


WITH THE BOSS, YOU'RE THE BOSS AGAIN. 


Today, even the greatest entrepreneur can feel 
that he works for everybody but himself —the IRS, 
the landlord, the banker, even the janitor. 


WITH THE BOSS, YOU'RE THE BOSS AGAIN. 


Business and computer experts agree the key 
to solving your business problems is the choice of 
software. Hardware equipment selection is second. 

To be competitive today means handling large 
amounts of information quickly. To be on top 
tomorrow means managing much, much more. 

The Boss Business Software Products are com- 
prehensive business software programs which get 
you information you need, as you need it, when you 
need it and the way you need it. You know your 
financial picture at every moment. You don’t have to 


wait to close out the books at the end of every month. 


The Boss takes care of all your business needs, 
your financial accounting, payroll, inventory and 
time billing. 


The Boss Business Software Products are com- 


patible with most hardware systems. Call Balcones 
Computer Corporation to learn more about making 
yourself the Boss again. 
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utilities that let you handle data with 
CB-80. As an example, he gives you 
the function CVI(I$), which will con- 
vert a two-character string to an in- 


Items Reviewed 


Access Manager 
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Digital Research 

POB 579 

Pacific Grove, CA 93950 
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Attache Computer 
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teger, and the reciprocal MKTS(D, 
which will turn an integer into à 
2-byte string. There are lots of func- 
tions that call in the contents of the 


$300 
$150 


$2995 


574,95 
$49.95 


$2495 
$3195 


$200 


$1995 


$495 


Not available 


$49.95 


$495 


computer's registers; these are very 
useful if you're going to patch assem- 
bly-language routines into a CB-80 
program. 

Also included are date functions, 
functions for use with Access 
Manager, a really efficient SORT 
function based on the Quicksort al- 
gorithm, and other goodies. These 
are all made available as a library of 
functions you can call in a program 
and bring in at link time. 

Al Dallas also has a book, Inside 
CB-80, that gives the addresses and 
actions of a whole lot of CB-80 rou- 
tines; if you're heavily into mixing 
assembly-language routines into 
CB-80 programs, it is invaluable. It's 
a sort of advanced erímotre of CB-80 
formulas; if you're not very familiar 
with CB-80, it won't do you any good. 

For that matter, his Magic Library 
documents assume you know a good 
bit about CB-80 and Access Manager, 
although nowhere near as much as 
his book does. If you understand the 
dreaded FIELD statement, you can 
use Magic Library to good advantage. 
If you don't, you'll have to learn it 
elsewhere. 


Whimper... 

Sigh. The pile of unreviewed— 
indeed, sometimes unopened—soft- 
ware, books, and even hardware 
grows daily. By its very nature, this 
column can tackle only stuff that I've 
found time to use. I cannot and will 
not write "reviews" from spec sheets 
and PR notices. Alas, that dooms me 
to fall farther and farther behind, but 
there seems no help for that. To those 
who sent products for review, I can 
only counsel patience. I'm dancing as 
fast as I can. 


jerry Pournelle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 


Jerry Pournelle welcomes readers’ com- 
ments and opinions, Send a self-addressed, 
stamped envelope to jerry Pournelle, c/o 
BYTE Publications, POB 372, Hancock, 


NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, ferry carmot 
guarantee a personal reply. 


Accept 


If you're looking to buy a 
dBASE-like system, you'll really 
like dBASE II® 

dBASE II is the relational 
database management system 
(DBMS) we introduced to the 
microcomputer world in 1980. It 
was the best, most powerful and 
easiest-to-use database manage- 
ment system available. 

t still is. 
You'll wonder how you 
managed without it. 

Because it's so powerful yet 
so easy to use, dBASE II has become 
the standard for managing data 
with a microcomputer. 

Doctors and lawyers, accountants and sales- 
people, stockbrokers and students, big businesses 
and small are all managing their data better with 
dBASE II. Books have been written about it. And 
other microcomputer data handlin Tu rams 
measure themselves against what dBASE II can do. 


dBASE II turns data into a company resource. 


dBASE II starts where file handling systems 
(such as our own Friday!™) leave off. 

You get a running start on your business solu- 
tions because dBASE II includes a complete hands- 
on tutorial. You can quickly and easily create a full 
business information system because all of your data 
is at your fingertips. Using English-like commands, 
you add, delete, edit, display, print and manipulate 
your information. 

Once you've decided on what you want done, 
you save the instructions so that even your least 
experienced personnel can perform the most complex 
business functions with two words: Do Invoices, Do 
Payroll, Do anything that needs to be done. 

Your data and your pum are independent, 
sO E can change one without changing the other; 
in fact, change the way you do business without 
destroying what you've done. 

And dBASE II even simplifies conversion from 
your present system, and can handle data from other 
programs, or create files that other programs can use. 
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o substitutes. 


It's the most advanced information manage- 
ment tool available for your microcomputer. And it's 
only $700 (suggested retail price). 


The best selling DBMS known to man. 


dBASE II struck a responsive chord in the busi- 
ness community when it was introduced and quickly 
became the best selling database management 
system made for any computer, micro or mainframe. 

To see why, drop by your nearest computer or 
software store and ask for a demonstration. Then 
take a i home and use it for 30 days. If it's not 
everything we said it was, return it and get your 
money back. 

But we think you'll keep it. 

Can over 150,000 users be wrong? 

Ashton-Tate, 10150 West 
Jefferson Boulevard, Culver City, 
CA 90230. (213) 204-5570. 


ASHTON ‘TATE 


OAshton-Tate 1983 
dBASE II is a registered trademark and Friday! is a trademark of Ashton-Tate. 
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TK!Solver does for equations 
what word processing did for 
words. The first thing you should 
know about the TKISolyer" program is 
that it is not a spreadsheet, instead, it 
does something completely unheard 
of luntil nowl — it turns your personal 
computer into a voracious equation 
processor. 

The next thing you should know is 
that if the TK!Sclver program can't 
make life with your personal computer 
easier land pay for itselfl, even if you 
use i only 15 minutes a week, you are 
a Very rare person. 

And finally, you should know ex- 
actly what equation processing is, 
and how it works. If you keep reading 
this, you will. 

Equation processing with 
TK!Solver, or problem solving 
made easy. The best way to under- 
stand what the TK!Solver program is, 
is to understond what it does. The 
follewing simple example is designed 
to do just that. If you're still a little in 
the dark after reoding it, stop in at 
your local computer stare for o very 
enlightening hands-on demonstration. 

Begin by setting up your problem. 
The TK!Solver program lets you do it 
quickly, easily, ond naturally. For ex- 
ample, a car costs $9785. What would 
be the monthly payment on a three- 
yeor loan if the down payment is 25% 
and the interest rote is 15952 
STEP 1. Formulate the necessary 
equations to solve your problem and 
enter them on the “Rule Sheet” simply 
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VARIABLE SHEET ::- 


Output Unit 


dollars 
down 2446.25 dollars 
loan 7338.75 dollars 
dp percent 
payment 254.400818 dollars 
i percent 


term years 


> Rule 


‘CAR LOAN : = 


price-down: loan 
down/price-dp 
payment: loam izi 4-( 147 )°-teorm) } 


by typing them in (as in the screen 
hota} For example: “price—down = 
oan.” 
STEP 2. Enter your known values the 
same way on the “Variable Sheet? For 
example: “9785” for price. You may 
also enter units and comments, if you 
want. 
STEP 3. Type the action commond 
l"I* on your keyboard) to solve the 
problem. 
STEP 4, [K!Solver displays the an- 
swer: the monthly payment is $254.40. 
Backsolving, the heart of 
TKiSolver. Now that you've defined 


ee eT eee tee ee 

" "A "P UA * x= oA 

alee ieee AERWMHRAD RAS *ETTzQG,ERRL2T xm 
- > 


Comment 

price of car 

down payment 

bank loan 

down paymeal percentage 
monthly payment 
interest rate 

lerm of loan 


the problem and solved it, TK!Solver's 
unique backsolving ability also lets 
you think “backwards” to solve for any 
variable, regardless of its position in 
the equation. For example, if you can 
only afford a monthly payment of 
5200, you can re-solve the problem in 
terms of that constraint, The TKISolver 
program will solve the problem, dis- 
playing your choice of a higher down 

yment, a longer toon term, or a 
end interest rate. This unique back- 
solving copobility forms the bosis of 
TKISolvers remarkably flexible prob- 
lem-solving ability, 


INED: 


Also, as you can see from the 
example on the screen, TK!Solver 
deals not only with single variables, 
but with entire equations and sets of 
simultaneous equations. It also deals 
with much more complicated problems 
than this one. How complicated? 
That's up to you. What kinds of prob- 
lems? That's up to you, too, but pop- 
ular applications include finance, 
engineering, science, design, and 
education. 

Other extremely useful and 
interesting things TK!Solver 
does. Aside from its basic problem- 
solving abilities, the TK!Solver program 
performs a number of pretty fancy 
tricks, Like: Iterative Solving; in which 
TK!Solver performs successive approx- 
imations of an answer when con- 
fronted with equations that cannot be 
solved directly, ilike exp (x) = 2- x * y 
and sin Ix + y]= 3 — x - yl. Like: List 
Solving; in which TK!Solver attacks 
complete lists of input values and 
solves them oll, allowing you to exam- 
ine numerous alternative solutions, and 
pick the one you like best. Like: Tables 
and Graphs; using the values you pro- 
duced with the List Solver, the TKISolver 
program will automatically produce ta- 
bles and graphs of your data. You can 
look at your formatted output on the 
screen or send it to your printer with 

a single keystroke. And like: Automatic 


Unit Conversion; in which TKlSolver 
lets you formulate problems in one unit 
of measurement, and display answers 
in another. Very convenient what with 
all this talk about going metric. 

The TK!Solver program also pro- 
vides a wide variety of specialized 
business and mathematical functions 
like trig and log and net present 
value. 

Then, there's TK!Solver's on-screen 
Help facility that provides information 
on commands ond features any time 
you want it. Just type ^?" and a topic 
name. 

And of course the TK!Solver pro- 
gram combines all these features in 
one integrated program. 
TK!SolverPacks make problem- 
solving a picnic. TKISolverPack" 
application packages are specially 
developed by experts in specific fields. 
Each package contains a diskette with 
about a dozen models that include 
the necessary equations, values, and 
tables for solving a particular problem. 
The models are usable as-is or you 
can easily modify them. 

TK!SolverPack application pack- 
ages available from Software Arts 
include Financial Management, 
Mechanical Engineering, Building 
Design and Construction, and Intro- 
ductory Science. Additional TK!Solver- 
Packs are on the way from Software 


*You can easily define appropriate unit conversions on the unit sheet. 
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ore trodemorks or registered trademarks of Soltwore Arts, Inc. SATIN, TKISATN and DIF are trademarks or registered trademarks of Softwore Arts Products Corp. 

Soltwore Arts is a trademark of Software Arts, lnc. and Software Arts Producis Corp. The TKISolver program and the TK!SolverPack applications packages are 
products af Sottwore Arts, Inc. which is solely responsible for their contents. VisiCalc is o registered trademark of VistCorp. 
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Arts, McGraw-Hill,” and others. 

We know you’re out there. No 
matter who you are, or what you do, 

if it involves using equations, the 
TK!Solver program is an indispensable 
tool for yov. 

So, visit your local computer store 
today, and see TK!Solver in action. 
You'll be amozed at how much faster 
and more effectively you'll be able to 
work when you discover the power of 
equation processing with the TK!Solver 
program. 


Software Arts 


The inventors of VisiCalc“ 


27 Mica Lane, Wellesley, Massachusetts 02181 
617/237-4000 
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The Unix Operating System 


The Unix" operating system has descended from the realm of minicomputers 
into the midst of microcomputers, mating advanced software features to new 
and powerful 16-bit microcomputer hardware designs. This multiuser, multitask- 
ing operating system developed at Bell Laboratories offers powers and abilities 
far beyond those of norma! microcomputer operating systems. Although Unix 
has attracted attention for some time, access to it usually has meant being part 
of a research project or attending an academic institution. A growing market 
now takes advantage of portable software environment; the Unix operating 
system, written in the C language (see August 1983 BYTE), makes the move 
from 16-bit microcomputers to IBM mainframes and the Cray-1 a simple pro 
Ce5s. 

In the near future, Western Electric (the marketing arm of Bell Labs) will offer 
the newest version of Unix, System 5, for the 80286, 8800, 16032, and Z8000 
microprocessors. Some of the licensed versions of Unix already available for 
microcomputers are Xenix (Microsoft's enhanced Unix) for the Altos 586; Xenix 
and UniPlus+ for the Apple Lisa; 4.1 BSD Unix and Venix for Digital Equipment 
Corporation's Professional 350; the Fortune 32:16 with Unix version 7; Venix and 
Xenix for the IBM Personal Computer; and TRS-Xenix for the Model 16B. 
Western Electric is rumored to be planning a low-cost Unix microcomputer as 
Well. 

Computer professionals who once refused to take microcomputers seriously 
now take a second look at the powerful 16-bit microcomputers and the ad- 
vanced software-development environment that Unix offers. Most find the vast 
collection of software tools (small general-purpose programs) in Unix a boon to 
their work. Other prominent features of the Unix operating system include its 
hierarchical (tree-structured) file system that allows you to break up your work 
area into easily identified groups, the ability to run several programs 
simultaneously, a flexible command shell that lets you customize the Unix 
system, VO (input/output) redirection, and automatic "piping" of the output of 
one program into the input of the next program. 

Unix also enables programs to make use of its advanced features. Applica- 
tions for microcomputer Unix systems, everything from Wangwriter-like word- 
processing programs to accounting applications, are bursting onto the scene. 
Many of these are migrating from the minicomputer/mainframe environment 
and have multiuser/multitasking capabilities. Unfortunately, popular microcom- 
puter programs written in assembly language may be slow in coming to Unix 
and hampered by a single-user, single-task orientation. The flexibility of Unix's 
user interface allows menu-driven command shells, such as those offered by 
Fortune and Altos, that make Unix simple to learn and use. 

Unix systems are selling. The Internal Revenue Service (IRS) placed an order 
for $30-million worth of the Zilog System 8000 with the Unix operating system 
to use for word-processing, financial-spreadsheet, and data-management appli- 
cations, (One of the largest users of Unix systems outside the Bell system is the 
Federal Government) Even McDonalds, looking for a break today, is buying 
Unix systems. With its expanding availability on microcomputers, the second 
coming of Unix is here, — Bruce Roberts 


*UNIX is a trademark of Bell Laboratories. 
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The Unix Tutorial 


Part 3: Unix in 


the Microcomputer Marketplace 


Which software companies offer licensed Unix 
and which offer look-alikes and work-alikes 


In the preceding two articles of this 
series, we've examined the features 
and facilities of the Unix operating 
system, looked at a few of the many 
applications programs available to 
use with it, and seen how users can 
customize their working environ- 
ments in Unix to the point of creating 
their own applications using available 
utilities, This last article explains the 
differences between the various Unix 
versions and between true Unix and 
Unix look-alike systems. You'll also 
see what changes various software 
firms have made to the Unix system 
and some of the computers it runs 
on. 


Implementations Old and New 

Over the past 10 years six notable 
modifications of Unix have been 
available to groups outside the Bell 
System. In 1973, Unix Version 5 was 
released to selected educational in- 
stitutions (version numbers were 
designated by the edition of the Unix 
Programmer's Manual released with 
the software). In 1975, Version 6 
became the first incarnation of Unix 
to be sold to commercial firms as well 
as.to schools. The most widely used 
version as recently as last year, Ver- 
sion 6 has been responsible for the 
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by David Fiedler 


growth of the "Unix legend” 

Because, under a government- 
ordered consent decree, the Bell 
System was forbidden to compete in 
the commercial marketplace, Unix 
was offered to all users under very 
restrictive terms. A source license 
only would be granted, and the soft- 
ware would be offered as is, with no 
support, no refunds, no warranty, 
and no maintenance. 

These terms were decidedly un- 
competitive because a Unix license 
would cost a company $20,000 (edu- 
cational institutions were charged 
$200), but a few firms felt the im- 
proved productivity achieved with 
Unix was worth the fee. 

Programmer's Workbench, more 
commonly known as PWB, was es- 
sentially Version 6 with certain im- 
portant utilities added. Among these 
wete; 


e the Source Code Control System 
(SCCS), which allows you to keep ac- 
count of changes to a text file 
(whether program source code or an 
epic poem in Germany) so the text at 
any stage can be recreated 

e a remote-job-entry (RJE) facility 
that lets Unix users process batch 
jobs on an IBM/370 system 


è the nroff and troff packages for text 
formatting and typesetting support 


The advent of Version 7 in 1979 
brought new attention to Unix. Many 
of the previous rough spots had dis- 
appeared, the maximum file size had 
grown to 1 gigabyte, and a standard 
UO (input/output) library had been 
introduced. During this period, 
microcomputers running Unix ap- 
peared, and Unix look-alikes such as 
Whitesmiths' Idris and Mark 
Williams' Coherent emerged. 

While it sometimes seems as 
though Version 7 has been around for 
a long time, in fact it had been on the 
market for only two years when Sys- 
tem III was announced in late 1981. 
Relatively few architectural changes 
were made, but System III con- 
solidated the most important features 
of Version 6, PWB, and Version 7, thus 
allaying any uncertainty of potential 
customers as to which version was 
best. A new pricing policy was in- 
stituted under which licensees could 
offer binary sublicenses to their 
customers for as little as $100. In the 
view of many observers within the 
industry, System III was the begin- 
ning of AT&I's deeper commitment to 
the Unix operating system as a com- 


Photo 1: Digital Equipment Corporation's Micro/ PDP-11 is a microcomputer version of the original PDP-11 that Unix was developed on. 
The system has a 10-megabyte hard disk (with floppy disks for backup) and 256K bytes of memory. 


mercial product. 

Unix System V was formally an- 
nounced in January 1983, at the 
Unicom conference in San Diego. For 
the first time, users outside the Bell 
System would be working with the 
same version of Unix used by those 
inside, and they would be eligible for 
the same support, training, and ser- 
vice, as well. System V improve- 
ments included a redesigned file sys- 
tem for faster throughput and several 
internal changes for higher reliabili- 


ty. AT&T's recent announcement that 
it would be supporting source code 
licensees for Unix System V on four 
advanced microprocessors (the Intel 
286, Motorola 68000, National Semi- 
conductor 16032, and Zilog Z8000) 
gave notice to the industry that AT&T 
intends to keep promoting Unix ag- 
gressively in the fastest-growing seg- 
ment of the market. 


Outside Bell Labs 


Software developers are never 


satisfied with anything—even Unix. 
From the day the first tape left Bell 
Laboratories, Unix has been made 
bigger and smaller, faster and slower, 
friendlier and more cryptic. Surpris- 
ingly, all this poking around by peo- 
ple intent on improving Unix actual- 
ly yielded some useful results, in- 
cluding several variants that are com- 
mercially important on their own. 
The noncommercial institution best 
known for its work with Unix is the 
University of California at Berkeley. 
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The Berkeley Computer Science De- 
partment, under the primary leader- 
ship of Bill Joy (now at Sun Microsys- 
tems), has added the following fea- 
tures (among others) to Unix: 


e the ex and ví screen editors 

ethe INGRES database-manage- 
ment system 

ea replacement for the standard 
Unix Bourne Shell, called the C-shell 
e the general-purpose video ter- 
minal interface packages called curses 
and termcap 

* larger disk-blocking factors and 
other performance improvements 

* an assortment of useful general- 
purpose utilities such as more, 
apropos, finger, head, and strings (exotic 
names are a Berkeley hallmark) 


As is typical with academic groups, 
the Berkeley people have been quite 
generous in sharing their improve- 
ments with others. While essentially 
the code of the Berkeley programs is 
in the public domain, much of it as 
distributed discloses Bell Labs' 
licensed Unix software and so may be 
sent only to Unix source licensees, 
Nevertheless, entire nine-track tapes 
full of this code have been sent 
around the world to licensed Unix 
sites. When distributed as a package, 
the Berkeley software is usually 
known by release numbers. The 4.1 
BSD (Berkeley Software Distribution' 
package has been developed for the 
Digital Equipment Corporation 
(DEC) VAX line of computers, while 
other BSD releases are intended for 
PDP-11 computers. 

Other groups have updated the 
Berkeley software in turn and made 
it more general in scope. Many of the 
Berkeley enhancements have been 
transported to 68000-based machines 
by Unisoft Systems as part of its 
popular Uniplus+ package. It is safe 
to say that a majority of Unix sites to- 
day run some programs originally 
developed at Berkeley Even AT&T 
adopted several of these programs as 
part of its latest Unix System V 
release. 


Commercial Enhancements 
Interactive Systems (1212 Seventh 
St., Santa Monica, CA 90401) was the 
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first commercial organization with a 
Unix license. The company also has 
the distinction of being the first 
organization to offer hardware and 
software support for the Unix sys- 
tem. Since 1977, Interactive Systems 
has been distributing its own en- 
hanced Unix system and set of utili- 
ties consisting primarily of what 
would today be called office-automa- 
tion software, Collectively called the 
IS/1 system, enhancements include 
packages such as multiwindow 
screen editors (INed), improved elec- 
tronic mail programs with Telex/TWX 
facilities (INmail), and word- 

ing packages (INroff, INtext). Once 
exclusively tied to DEC equipment, 
Interactive Systems now also sup- 
ports smaller computers such as the 
Onyx and Plexus. 

Another firm that's been around a 
while is HCR (Human Computing 
Resources, 10 St. Mary St., Toronto, 
Ontario M4Y 1P9, Canada). HCR has 
achieved a reputation for customer 
support while emphasizing a slight- 
ly different technical path from In- 
teractive Systems. HCR specializes in 
transporting Unix to different pro- 
cessors (such as the Three Rivers Perq 
machine and National Semiconduc- 
tor 16032), and enhancing it with 
technical improvements such as 
graphics and text overlay software. 
This last feature allows people using 
smaller processors in the DEC line to 
develop and run software that would 
normally be limited to larger 
machines such as the PDP-11/70. 

Venturcom (139 Main St., Cam- 
bridge, MA 02142) has developed this 
kind of "shoehorning" to a fine art. 
Its Venix systern manages to bring full 
Unix functionality to machines as 
small as the IBM Personal Computer 
and DEC LSI-11/2. Even with its small 
size, Venix adds real-time extensions 
that make it equally useful for larger 
computers. Venix has become quite 
popular for laboratory use and has 
given Venturcom a reputation for 
small-system expertise. 

Microsoft (10700 Northup Way, 
Bellevue, WA 98004) is a name that 
has long been associated with 
microcomputer system software, yet 
the firm didn't offer Unix until 
relatively recently. While some early 


versions of its Xenix system were 
developed by other software houses 
on contract, Microsoft has turned 
Xenix into a well-supported product 
with significant performance and 
reliability enhancements. Xenix is 
available on the Radio Shack Model 
16 and Apple Lisa, to name just two 
recent versions. 

The most widely used of the in- 
dependently available systems is Uni- 
plus- from Unisoft Systems (303 
West 42nd St., New York, NY 10036), 
a company whose specialty is the 
narrowest of all. Unisoft's sole busi- 
ness is transporting Unix System IIl 
to 68000-based computers, and the 
company has plenty of experience, 
having done this 50 times or so 
already. Anyone who buys a com- 
puter running Uniplus- gets not 
only Unix System III but also some 
Berkeley enhancements as well as a 
few that Unisoft added. A good 
number of compilers and applica- 
tions packages will work on any ma- 
chine with Uniplus+, including the 
NCR Tower, the Apple Lisa, the Sun 
Workstation, and computers from 
Dual, Callan, Codata, Pixel, and 
Corvus. 


Unix Look-alikes 

All of the software systems men- 
tioned so far are based on the original 
Bell Labs Unix that has been trans- 
ported to a new computer or other- 
wise modified. There has also been 
a thriving business in developing 
operating systems that act like Unix 
to both the user and the applications 
code. Such look-alike systems occupy 
a significant portion of the market. 
When the first few Unix look-alikes 
were introduced, Unix sublicenses 
were priced in the thousands of 
dollars. Now that sublicense pricing 
has been substantially cut, look- 
alikes must both drop in price and 
have more functionality than before 
in order to stay competitive. Even so, 
it's historically been easier for com- 
puter manufacturers to deal with the 
look-alike vendors than with AT&T. 

The first and best known look-alike 
system is Idris from Whitesmiths Ltd., 
(97 Lowell Rd., Concord, MA 01742), 
At this writing Idris is still compati- 
ble only with Unix Version 6, but it 
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push of\a button. Inthoducing a powerful, easy- Q- 
use data handling system that produces presen 
tation quality graphics \on most BU ROR printers. *, 
Introducing GRAFOX, koxt Geler tie complete—\-_——_ 
graphics software. . 

Turning data into colorful charts and, graphs 
is what GRAFOX is all about, And GRAFOX does 
it faster and easier than any other stand-alone 
graphics package 

GRAFOX 1s powerfull Witt the 36llity to go 
directly into IBM BASIC* and .DIF data files and use 
the data for charts. And Fox & Geller's unique data- 
query capability enables GRAFOX to summarize 
data from thousands of records. Thus eliminating 
the need for the user to do any manual pracessing of 
raw material 

But most importantly, GRAFOX 1s easy-to-use 
Requiring no prior experience. 

IF you want coldy charts or graphs on your screen, 
printer or plotter, ^ want GRAFOX. The powerful, 
new, complete graphics software from Fox & Geller, 
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has retained a loyal following among 
its users due to its small size and high 
degree of portability. An 8080-based 
computer with bank-switched mem- 
ory running full Idris can write a 
floppy disk that can be read by a VAX 
running Idris—something that can't 
generally be done with machines 
running Unix. Idris now runs on 
computers based on any of five dif- 
ferent microprocessors. 

Another prominent look-alike is 
Coherent, introduced a few years ago 
by the Mark Williams Company (1430 
West Wrightwood Ave., Chicago, IL 
60614). Coherent's main claims to 
fame are that it is fully compatible 
with Unix Version 7 and that it comes 
with almost as many utilities as does 
Unix. It has been transported to the 
PDP-11, Z8000, and 8086. 

UNOS, written by Charles River 
Data Systems (4 Tech Circle, Natick, 
MA 01760), was intended as a look- 
alike but goes even further than 
Unix. While UNOS is compatible 
with Version 7, it also supports real- 
time operations for fast response 
where necessary, such as in labora- 


tory work or industrial process con- 
trol. CRDS's own Universe 68 com- 
puter uses UNOS, as does Motorola 
on that firm's Versabus-based system. 
UNOS seems to be limited to 68000- 
based systems as a design constraint. 


Unix on Personal Computers 

Ignoring for the moment the rapid- 
ly dropping prices in the computer 
world, most 16-bit computers that 
run Unix or Unix-like operating sys- 
tems are out of the financial reach of 
many individuals. Never underesti- 
mate the ingenuity of software devel- 
opers, though, who have made a 
variety of Unix-like systems targeted 
toward specific computers or pro- 
cessors. Like Unix, these systems all 
have hierarchical file arrangements 
and most are multiuser and multi- 
tasking, but some are closer to true 
Unix than others. While some of 
these systems may be able to run on 
floppy-disk-based computers, a hard 
disk or other high-speed disk drive 
is necessary to fully exploit the power 
of the software. 

One of the oldest companies in the 
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microcomputer field, Cromemco (280 
Bernardo Ave., Mountain View, CA 
94043), introduced its Cromix oper- 
ating system on the Z80 processor in 
1981. Cromix might be properly 
termed a work-alike rather than a look- 
alike: while its user interface, utility 
programs, and file system are pat- 
terned after Unix, its system calls are 
not compatible. This somewhat limits 
Cromix in the marketplace because 
programs written for Unix are not 
automatically portable to Cromix 
(and vice versa). Nevertheless, 
Cromix has been popular among 
owners of Cromemco equipment 
because it can emulate their older 
operating system CDOS (itself a 
CP/M work-alike) and yields quite 
respectable performance even on a 
Z80-based system. With the advent of 
its dual processor 280/68000 board, 
Cromemco introduced Cromix for 
the 68000, also. This version has 
probably been less of a success due 
to the large number of 68000-based 
systems running real Unix, but it still 
lets you run CDOS programs 
because the Z80 is present. It is prob- 
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Number One Add- On Products for IBM PC 


Ibe Multifunction Cards 
that let you get tbe most 
out of your IBM PC. 


AST Research Number One Add-Ons let you 
realize the full potential of your IBM PC or PC- 
XT without wasting valuable slot space. By 
combining your memory and input/output 
requirements on a single card, you can take 
advantage of more of the capabilities IBM 
designed into the PC, while leaving space for 
future enhancements as they are introduced. 
AST Research multifunction boards can add 
user memory from 64K to 512K to your PC 
bringing your PC memory to its maximum of 
640K. You also receive the added features of 
seríal ports, parallel ports, a clock calendar, 
game adapter port, and SuperPak" — the 
utility diskette with the most powerful disk 
emulator and print spooler software available. 


SixPakPlus" — Up to 384K memory, serial 
port, printer port, optional game port, and 
clock calendar on a single card. 

I/O Plus II” — Up to 2 serial ports, optional 
printer port, optional game port, clock cal- 
endar on a single card. No memory. 
MegaPlus Ii“ — Up to 512K memory, up to 2 
serial ports, optional printer port, optional 
game port, and clock calendar on a single 
card. 


ComboPlus" — Up to 256K memory, serial 
port, printer port, and clock calendar on a 
single card. 

Communication Products — Other AST Re- 
search Number One products include system 
enhancements and mainframe communica- 
tions products such as 3270 SNA and 5251 
terminal emulation, 3780 RJE support and 
AST-PCnet™ — the Local Area Network spe- 
cifically designed for the IBM PC. 


AST Quality 

All AST Research multifunction boards come 

with the AST "Plus" — our unsurpassed repu- 

tation for quality, reliability, after-the-saies 

support, and overall design excellence — 

which give our products the best price/per- | ATI ESTY LAT 

formance ratio in the industry. "m Eo tia ot ee 
AST Research Number One Add-On Products AEA TE ee a ^ U^ EVE p “í 
are available at Computerland, Entré, Busi- | PA tee El | E Ir / ad » 
nessland and other computer stores world- m. s. = a d uu 5 Gee 74 — {| 
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able that Cromemco will eventually 
adopt Unix and release a Cromix 
emulator to support its current 
customers. 

Two work-alike systems for com- 
puters based on the underrated 6809 
processor are Uniflex from Technical 
Systems Consultants (POB 2570, 
West Lafayette, IN 47906) and OS-9 
from Microware Systems (5835 
Grand Ave., Des Moines, IA 50312). 
Both systems are supported by a 
number of C compilers and applica- 
tions programs on computers from 
several manufacturers. 

Micronix is available from Morrow 
Designs (5221 Central Ave., Rich- 
mond, CA 94804) on its Z80-based 
Decision One line of computers only. 
This system is compatible with Ver- 
sion 6 Unix and includes a CP/M 
adapter that allows most programs 
written for that operating system to 
be run. 

Owners of the IBM Personal Com- 
puter and its look-alikes can rejoice 
in the added power they get from the 
8088 processor and the ability to han- 
dle over 64K bytes of memory. While 
several of the transportable Unix 
look-alike systems mentioned previ- 
ously can run on the [BM PC, two 
newer products created expressly for 
the PC are worth some attention. 

QNX from Quantum Software Sys- 
tems (POB 5318, Station F, Ottawa, 
Ontario K2C 3H5, Canada) is a work- 
alike operating system that has the 
additional features of interprocess 
communication, prioritized tasks, 
and support of disk emulators to im- 
prove system throughput. A special 
utility allows you to transfer files be- 
tween QNX and standard MS-DOS 
media. A C compiler and full-screen 
editor are included in the $650 price. 

A firm called Lantech Systems (861 
Chartwell Dr, Dallas, TX 75243), 
which also specializes in user-trans- 
parent local-area network software, 
has announced an operating system 
called Unetix. Selling for only $99, 
Unetix provides a special user inter- 
face that allows you to have as many 
as 10 concurrently active tasks, each 
one executing in its own separate 
window on the PC screen. Any or all 
of these tasks can be the included 
MS-DOS emulator, which lets you 
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everything you need in one system at far asynchronous I/O lets you use serial documentation. 

less than the cost to add similar utilities printer and communications routines. For full details call or write: 

to any other OS. It includes a powerful : R i 

screen editor, a multi-function file pd be perdis E edic en your Network Consulting Inc. 

manager and RAMdisk support for fast programming language. NCI also offers Discovery Park, 

access to files. Dynamic memory hard disk support for the IBM XT, Suite 11 - 3700 Gilmore Way 
allocation lets you create programs larger Corona, Columbia, Corvus, Tallgrass, Burnaby, B.C. Canada V5G 4MI 
than 64K and a print buffer frees your - Davong, Genie 5-5, QCS, Datamac, (604) 430-3466 


SPEED. PORTABILITY. RELIABILITY. 


A Personal Computer and IBM Personal Computer XT are trade marks of International Business Machines Corporation. The p-System™ is a trade mark of Softech Microsystems, inc. UCSD Pascal is a trade mark 
of the Regents of the University of Caktorma. OMNINET is a trade mark of Corvus Systems Inc. 5+5 ia ë trade mark of Genie Computer Corporation. Colorplus is a trade mark of Frederick Electronics 


run most current programs un- 
changed. While Unetix is a single- 
user system, it is compatible with 
Unix. Eventually, multiple PCs run- 
ning Unetix will be able to share 
resources and communicate at high 
speeds. 


What About Real Unix on 
Microcomputers? 

Let’s consider for a moment why 
Unix wasn't initially transported to 
machines both bigger and smaller 
than the PDP-11. While a college stu- 
dent might not need to justify spend- 
ing, hundreds of hours writing a C 
compiler for a new machine or moy- 
ing Unix to that machine to satisfy his 
innate curiosity, the situation is dif- 
ferent in the commercial world. The 
PDP-H minicomputer line has, for 
years, been synonymous with good 
performance at a moderate price, and 
there were few competitors with as 
broad a base of installed systems as 
DEC had. It made little sense to move 
Unix to a larger computer, for what 
company would risk using an unsup- 
ported operating system on a 
$300,000 machine? As for transport- 
ing Unix to smaller systems, for an 
entire decade, PDP-Tls and similar 
machines were the smallest com- 
puters that could run Unix. 

By the time Version 7 of Unix was 
announced in 1979, it was in use on 
hundreds of computers both inside 
and outside the Bell System, and 
thousands of computer science stu- 
dents at universities had begun to 
ask, "Why doesn't everyone use such 
a terrific system?” With this ground 
swell of support (and the entry into 
the business world of those univer- 
sity graduates), only one thing held 
back the general use of Unix—inex- 
pensive, powerful hardware. 

Only in the last few years, with the 
advent of 16-bit microprocessors, in- 
expensive semiconductor memory, 
and high-performance, low-cost 
hard-disk systems, has it been possi- 
ble to bring the price of a powerful 
computer within reach of most small 
businesses and even many computer 
hobbyists. Unix, as both the first por- 
table operating system and the first 
to emphasize programmer produc- 
tivity over machine efficiency, is the 
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Photo 2: Plexus’ P/40 uses multiple Z8000 
Microprocessors to achieve performance ap- 
proaching that of a VAX, 


natural choice for such systems, 


First Implementations on 
Microcomputers: The 28000 

The first implementation of Unix 
on a microcomputer was the Onyx 
C8002, introduced in 1980. Based on 
the Zilog 28000 microprocessor, the 
original Onyx was a desktop machine 
with an integral hard disk, cartridge- 
tape backup, 256K bytes of memory, 
and enough R5-232C ports to sup- 
port eight users. Át about $20,000 in- 
cluding the Unix operating system, at 
the time it was about half the price 
of any other computer that ran Unix. 
While early versions were hard- 
pressed to keep up with multiple 
users, Onyx (25 East Trimble Ave., 
San Jose, CA 95131) kept enhancing 
its machines performance. Today's 
Onyx offerings are much improved, 
and systems in its Sundance line are 
available with the entire computer 
built into a video terminal—including 
the cartridge-tape backup, which has 
become Onyx's hallmark. 

Zilog (1315 Dell Ave,, Campbell, 
CA 95008) was not far behind in in- 
troducing a computer based on its 
own processor, The Z-Lab Model 20, 
a precursor of Zilog's current System 
8000 line, marked the first entry of 


any microprocessor manufacturer in- 
to the Unix arena. At the time, this 
was especially important because it 
meant factory support for the software 
and hardware both. The Zilog com- 
puters run ZEUS (Zilog Enhanced 
Unix System). 

Probably the most carefully de- 
signed Z8000-based systems come 
from Plexus (2230 Martin Ave., Santa 
Clara, CA 95050). Built around Intel's 
Multibus, all Plexus machines share 
the same basic philosophy: spare the 
main processor from carrying the full 
computing load. With this in mind, 
intelligent controllers are used to run 
the disk, tape backup, terminal ports, 
and Ethernet interface. The part of 
the operating system code that runs 
each set of peripherals is actually resi- 
dent in the peripheral controller it- 
self. This way, the Unix code running 
on the main processor needs to make 
only high-level requests of the con- 
trollers and can then continue pro- 
cessing user programs. The result is 
that a computer such as the Plexus 
P/40 (see photo 2) has performance 
comparable to a VÀX at a fraction of 
the price. 


An Aside on Chip Competition 

Why were these machines based 
on the Z8000, rather than the Intel 
8086 (which was available even 
earlier), the LSI-11/23, or the now- 
popular Motorola 68000? The fact that 
the 8086 has no memory manage- 
ment would allow users on the same 
8086-based system to interfere with 
each others programs and data; 
recently, however, engineers have 
found ways of adding this protection, 
and so 8086-based Unix systems have 
appeared. The 68000 wasn't available 
as a production item when the Onyx 
and Zilog machines were introduced, 
and other technical problems with 
this chip caused further delays in 
development of 68000-based com- 
puters. Perhaps as important as these 
factors is the similarity in architecture 
between the PDP-11 and Z8000: C 
compilers were developed quite early 
for the Zilog chip, a necessary first 
step for transporting Unix. 

In spite of the early problems, the 
fact remains that the 68000 micropro- 
cessor can support a much larger 
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When it comes to superior performance, 
-we study our lines very carefully 


character sets, a buffer expandable Only the most careful 


9 uperior printer performance is not a fluke. instruction, giving Gemini-10X the capability 
It evolves from analyzing printed line after to perform up to 16 operations with one com- 
printed line. Taking the time to test and retest. mand. We included as standard a paper 
After 30 years of manufacturing precision feed system that has a friction and fully adjust- 
parts, we know that there are no shortcuts. able tractor feed. Then we even built in the 
And so we took the Gemini-10X and method- dexterity to print graphics and text on the 
ically put it through its 120 cps pace. We same line. 
achieved a print head life of over 100 million Done. | 
characters with an extremely precise dot align- And, of course, staying the best means 
ment creating each crisp character. constant reviewing and fine-tuning. Keeping 
So far so good. the Gemini easy to find, easy to afford and so 
Next, sophisticated performance de- reliable it can be warranted for up to twice 
x manded versatility. A wide choice of as long as its major competitors. 
| 


to 8K,and the ability to interface 
with all popular personal 


| IL " A engineering has built the new 
SS C ve hard-working Gemini-10X. 
computers. We added macro | E You'll applaud its performance. 


micronics-inc 


THE POWER BEHIND THE PRINTED WORD. 
Computer Periphersis Division 
2803 N-W. 12th Street, Dallas/Ft. Worth Airport. TX 75261 


linear addressing space per user than 
any other current 16-bit microproces- 
sor. It can also run at higher clock 
speeds and support virtual-memory 
schemes and has 32-bit internal reg- 
isters for manipulation of larger 
numbers than its competitors. For 
these reasons, and due to the rela- 
tively painless porting services pro- 
vided by Unisoft Systems, the 68000 
has become the most popular pro- 
cessor for small computers running 
the Unix system. 

This doesn’t necessarily mean that 
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- Thats what we do in UNIX REVIEW x 
We listen, and look, and probe 


It's surprising how much there is that's fresh and new. 
Just waiting to be shared 

It’s often that way with things that are simply elegant. 
Like a shell. Like UNIX 


UNIX" REVIEW 
THE MAGAZINE FOR THE UNIX COMMUNITY 
| UND: te the trademark of Bell ea e bc. 
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the 68000 is the best chip, though. In- 
tel, Zilog, and DEC would be quick 
to point out that any software firm 
writing programs that could run only 
on 68000-based systems would be 
cutting out a great deal of its possi- 
ble market. In general, it's almost im- 
possible to make a blanket statement 
as to which of these four processors 
is best for high-performance Unix 
systems because so much depends 
on the overall architecture of the 
machine. Selecting a computer that 
runs Unix should be done on the 
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basis of available software, expand- 
ability, adherence to industry stan- 
dards, support, service, and price— 
not just the type of processor used. 


A Few 68000-Based Computers 

Due to the large number of similar 
68000-based systems in today's mar- 
ket, we'll examine only a few that are 
representative, innovative, or unique 
in some way. 

Fortune Systems’ 32:16 machine, 
for example, has won a great deal of 
admiration for its introduction of a 
menu shell that lets even novice users 
perform tasks ranging from file copy- 
ing to system maintenance by follow- 
ing menu choices. Included with the 
Fortune machine is a powerful word- 
processing package and a stripped- 
down version of Unix. The C com- 
piler and many development tools 
are available at extra cost, but because 
Fortune's chief market is executives, 
this isn't considered a great draw- 
back. Fortune's base price of $5000 
created quite a stir when the system 
was introduced, although this is for 
just a bare-bones floppy-disk-based 
system. Still, the Fortune (1501 In- 
dustrial Rd., 5an Carlos, CA 94070) 
is highly competitive with an attrac- 
tive package and a great deal of 
available software. 

Pixel (1 Burtt Rd., Andover, MA 
01810) uses a strategy similar to 
Plexus in boosting the performance 
of its 80/AP and 100/AP machines. A 
TMS9900 processor handles system- 
level I/O (input/output) and memory 
mapping, a 68000 microprocessor 
runs user programs and the Unix sys- 
tern itself, and intelligent peripheral 
controllers pick up the rest of the 
load. A unique twist is the use of 
special video terminals that are mem- 
ory-mapped into the video controller 
memory. The screen editor software 
can then manipulate strings of text in 
this memory directly, instantaneous- 
ly updating the display without the 
overhead of sending the data over a 
serial port. Regular serial ports are 
supported by a separate controller. 

The Universe 68 from Charles River 
Data Systems, as noted earlier, uses 
an in-house Unix look-alike called 
UNOS. Both hardware and software 
have been designed for high perfor- 
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EROS 


Satisfaction! 


LOW, LOW PRICES! 
GREAT SERVICE! 


What more can you ask for! 


PERIPHERALS FOR ALL COMPUTERS 


PRINTERS: DISKS: 
Kangaroo; With library case Verbatim: 
STAR MICRONICS: and 10 year warranty! g SS/DD (Box of fO) ............ , $20.95 
GEMINI 10X: SYA" SS/DD (Box of 10) . ,............ $19.50 5'4" DS/DD (Box of 10) .......,.,.... $29.95 
The improved & updated 10 ,....... SCALL 54" DS/DD (Box of 10) ...........s $28.50 : 
GEMINI 15X .......,.....,..... r... SCALL 5e" SS/OD (Box of 8) .. ,........... $14.50 5'4" SS/DD (Box of 10) ,........... . $30.95 
SMITH CORONA: 5" DS/DD (Box of 6) oc. screen cence $22.50 5'4" DS;DD (Box of 10) ,............. $38.95 
Lu AC ox T T e 127221. LS Ee SCALL 
C.ITOH; a C MONITORS: 
Prowritger | .....,.......... $ 369.00 G ^ Amdek: 
Prowriter I _........... $ 689.00 vn Je Colorl.......... Ld . $299.00 
F-10 Starwriter ....... $1150.00 VM `Y ` PUN (c. o4 | T T $499.00 
F-10 Prinimaster ......, SCALL X A v bs "- 310G Green , $179.00 
JUKE: p" | c ND Y f 300A Amber ......... $179.00 
The New! L/Q Printer (Tot Lo | 300G Green _........ $144.00 
1BCOPS........... 539.00 S h. "j L^ Taxan: Amber 12" ,..,. $144.00 
c nita pa w  - Princeton Graphics System: 
icroline eas eee l 4 To p RGB Hi-Res . $Priced too tow! 
Microline 93 ......,. $ 849.00 HALF TRACK Ë | Zenith: ZVM 121 Green. $ 99.00 
DO as | | A 
CALL FOR PACEMARK PRICES! WI SA ee PA N ASONI dM ENS: ODEMS: 
imple ah anziani te Printer K X-P1090 , 
HARD DISK i Bryn iii "TII. Sut Mti j Hayes: 
š TAs compact Pies uid Micromodem il 
DRIVES: V Avie a x C Qn alih with terminal program ... $CALL 
DAVONG: without terminal program , SCALL 
(IBM, Apple) i | | | Smartmodem 
EMB sees 5150 X COLUMBIA DATA PRODUCTS , 209 Baud ^ $209.00 
TOMB coe cece eee dne $2139.00 ,MPC Personal Computer Novation: wen 
TANDON V. ENTM -— re "Dat ,...... ee omnea 19. 
TM-100-2. ........ eese $235.00 du o nie sens Apis] Lesser reper $279.00 
; M Pioaan Binin 2: RC232-( Paral s SmartCat 1200 Baud ,............, SCALL 
nonni GDN E Piece 1 r BRIRHRI U.S. Robotics: 
DISK DRIVES: *Flopiyy iat Werni 1 ME—— $CALL 


Fourth Dimension: Rana Series: 


Wilh Controller...,.. $270.00 Elite? ...... SCALL `Š 
Wilhaut Controller... $220.00 Elite 1l......... SCALL 
Elite Ill...,,.,.... SCALL 


PRODUCTS FOR YOUR IBM-PC®: 


MBI: 
|-C—MAGIC: Programmable Graphics Screen Dump Prom Chip.. SCALL 


Mbit Carp" GT Car Lii. e.o. s saa a. sus chusaq oa hapas... SCALL 
Monte Carlo" Qualro'" Card...... C" --.-"————Em o L ls 
T&G Products: Quadram Corporatian: 
Joyslicks ,.... leere $39.00] Quad Board: 64K ......., SCALL 
Trakball .... ., |. ae ee $49.00 Microlazer .............. SCALL 
Kraft Products: Maynard Electronics: 
Joysticks ,....... T $55.00| Floppy Disk Controller: 
Game Paddles ...... ... $33.00 Parallel ...,...... es $209.00 
Serial ....., a $239.00 
SOFTWA 
SOF RE Continental: 
Zorkl............ sss. $27.00 Home Accountant Plus ...$CALL 
SEU | cet ers n as $27.00 Visicorp: 
POLK eoo nn pora $27.00 Visidex ,,...,....,. . $179.00 
Deadline ......... ee SCALL Visifles ..,........oesn $179.00 
Lifetree Systems: Visitrend/Plol ,.... saeni $225.00 
Velkswtlter .............. SCALL 256K Visicale ¿,,........ $179.00 


CRO 
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Tree ee null an à 
CALL FOR PRICES ON” 
COLUMBIA'S NEW 
“PORTABLE! ~ 


OTHER COMPUTERS 
WE ALSO STOCK: 


Frankin ACE 1000 1200 Commodore 64K 
Call for IBM PC and Apple lle Prices 


PRODUCTS FOR YOUR APPLE": 


* 
Mur continents FTWAR E i 
VIP Graphics Card ........ $119.00 : 
Applatime Clock Card,.... $ 85.00 Home Accountant ,....,. S 53.00 
On-Line: 
Screenwriter Il ,..... ., $ 85.00 
EXP ANSIO N Siticon Valley Systems: 
C AR DS . Final Analysis ..,....... $134.00 
" Word Handler ,....,..... $125.00 
Microsoft: VisiCorp 
TEK Af... a... Y $ 79.00 ViSidex ........ ics. $180.00 
CP/M ZBO Card ........ $259.00 Visies ............... $180.00 
Generic: Visioaic .........:... $180.00 
16K Card SCALL | TAG Products 
Videx: Joysticks ..........-... $ 42.00 
80 Column Card Game Paddles ......... $ 26.00 
with Softswitch ...... $269.00 | kratt: 
Advanced Logic Systems .. SCALL m REN $ 49.00 
Game Paddles E dea Ë $ 33.00 


For a Great Time, Call: 1-800-533-8987 
P.O. Box 22573 ° Minneapolis, MN 55422 « 1-612-535-4544 


hai AND CONDITIONS: Payment: Personal checks are accepted although cashier's checks and money orders will be shipped firsl. VISA and Mastercard 
noe d 4% to total. Shipping: We calculale exact freighi—for mail-in orders add 3% UPS GAD, 4% UPS BLUE - Monilors minimum $8.00. Delivery: 
with 2-4 weeks on average. Price List: Features all of our up-to-date pricing. General: We replace or repair faulty goods al our ciscrelion—relunds only at 


= discration—no returns on software. 
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x IM mance. The computer uses Motor- 

ola's Versabus, a 32-bit bus that allows 
high data-transfer rates. À 4K-byte 
high-speed cache memory is pro- 


You'll Never Miss The Bus! veaa can m at B-E ME on 


wait states, which would not be pos- 
sible otherwise. This architecture, ac- 

J cording to the vendor, allows perfor- 
mance greater than that of a 
VAX-11/730 at a price comparable to 
a Micro/PDP-11. 

Another high-performance ma- 
chine is designed for laboratory use 
but could be equally well-suited to an 
office environment. The Masscomp 

| MC-500 uses three 68000 processors 
| and three separate buses internally. 
| A separate graphics terminal with its 

| own 68000 and 384K bytes of mem- 
»' ory supports multiple processes with 
J a joystick and special windowing 
] software. Masscomp (543 Great Rd., 
Littleton, MA 01460) has modified 
Unix to add process locking and 
priority scheduling and added a 
virtual-memory support package 


magine à single board computer with all the features you need. A from Berkeley. A multiple-window 

quiet, multilayer board that wouldn't need to be plugged into an expensive menu system and graph-plotting 
external bus. | round out the package; data acquisi- 
Meet a new high-powered fend — ^, 0 compact tion runs on a separate processor 

board compuler. Weve A all ie features on one board for greater still. The result is one of the fastest 
EU a egret a | 68000-based computers on the 

| | market. 

Z-80" CPU running at 5MHz | : —7 

Up to 32K of EPROMS/EEPROMS o M GS UNS. dE SEE 

Up to 1 megabyte of DRAM with parity based 68000 computers, let’s examine 
Flexible, mapped Memory Management system | a M ri pu panel 

DMA controller systems arcia Ave., Mountain 

Four serial ports, baud rates programmable (RS-232, RS-422) View, CA 94043). The original Sun 

Clock Calendar Chip and CMOS RAM, battery backed up processor board was developed at 


Counter Timer 
Floppy disk controller 
SCSI/SASI hard disk interlace 


Stanford University, while the board 
Sun itself uses has been further 


Monitor EPROM | enhanced. Sun's long suit is a high- 

Runs CP/M 2.2**, CP/M Plus**, and MP/M** quality workstation with 1024- by 
Software available to run the RAM as a disk or as à 800-pixel graphics. The Multibus 

cache buffer (CP/M Plus) allows Sun to provide a wide range 

SBX expansion connectors (in case you need even more) of peripherals, and the company's 
Substantial OEM ond dealer discounts are available. software expertise enables it to offer 

™ does more. We designed | the Berkeley 4.2 version of Unix, 

™ afler years of consulting to success-onented companies; we : which is otherwise available only for 

guided them from good ideas to finished products on the market. Today, | DEC's VAX series of computers. Vir- 
we custom-design boards, interface systems, and software — in shon, we tual memory, an optical mouse, 


offer unparalleled support. 
We hope you have a question. Call Ken Clark today at 
Ask what's on board al i 


multiple screen windows, and 
Ethernet support options enable a 
user to set up one Sun or a dozen 
with equal ease. 

What do I mean by "generic"? Sun 
licenses its processor board design to 


“Z-B0 is a registered trodemark o! og | | anumber of different manufacturers, 
**CP/M, CP/M Plus, & MP/M are regrstared trademarks of Olga) Research Corp. | 
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Instant one-button color printing. 


Press here. 


It's just that easy! Any time you want to print what's on your 
Apple's screen just hit the copy button on your Transtar 315 
color printer with our PICS card installed, and it's done! No 
special programming, no lengthy code sequences, no need to 
exit your program! Just press the button and it prints! 


By adding the optional PICS card to your $599 Transtar 315 
color printer, you've opened up a whole new world of easy colar 
printing. For the first time ever, our PICS parallel interface card 
enables you to screendump virtually any program -- graphics, 
charts, games -- even copy-protected software! Specially design- 
ed only for the Apple Il, II+, Ile, and Franklin computers, the 
Transtar 315 PICS card does the work of a parallel card and a 
lot more and costs only $119.95. 


At the push of a button, Transtar’s innovative new 4-color dia- 
gonal ribbon will print up to 7 colors and more than 30 shades 
in a single pass. 


The 315 is precision-built to exacting standards by Seikosha, 
the most experienced company of the famous Seiko group-- 
recognized worldwide for quality and dependability. In fact, 
one of the nicest things about Transtar’s 6-month warranty 
on parts and labor is that you'll probably never use it! 


Innovative, inexpensive, dependable, easy: the Transtar 315. 
Color printing has never looked so good! 


Only $599. 


“PICS caius are cocrantiv avaiiabip fac Apples aed Franklins. 


PICS cards fot other computers will be available irn the lutuae, Í fe | f Sta f 


A Mivitar. Computer Product 


P.O. Box C-96975, Bellevue, WA 98009 
Circia 480 on inquiry card. BYTE October 1983 145 


who generally go to Unisoft Systems 
for their Unix license and then to any 
maker of Multibus peripheral and 
memory boards. As a result, quite a 
few 68000/Multibus/Sun-board/Uni- 
plus + systems are available, each ap- 
pealing to different market needs. 
While selecting between these sys- 
tems can be confusing, ultimately it 
protects the consumer in the event of 
a market shakeout—if one vendor 
goes out of business, its surviving 
competitors can probably support its 
customers. 


The Intel 8086 Processor 

As I explained above, 8086 imple- 
mentations of Unix have been 
delayed due to hardware considera- 
tions. Altos (2641 Orchard Park Way, 
San Jose, CA 95134) is the chief sup- 
plier of 8086-based Xenix machines. 
Its ACS8600 computer is configured 
around the Multibus, while its newer 
586 computer is based on a single 
board and is small, inexpensive, and 
powerful. For around $8000, it pro- 
vides up to six users with the power 
of a 10-MHz 8086 and 10-megabyte 


hard disk. Intel's own Unix system is 
aimed primarily at OEMs and built 
around the Multibus, so future 80286 
microprocessor boards can be easily 
integrated. 

Any mention of the 8086 would be 
incomplete without a reminder that 
the hundreds of thousands of IBM 
Personal Computers and its clones 
represent the largest potential market 
for Unix-like software. The IBM PC 
is based on the 8088, which is inter- 
nally like the 8086. 


Other Implementations 

While the 8086, 68000, and 28000 
are the current “big three” in the 
microprocessor world, other popular 
single-chip processors can run Unix. 
The next generation of micropro- 
cessor chips includes the National 
Semiconductor 16032 and Intel 80286, 
both of which will be supported by 
AT&T with Unix System V. BYTE has 
presented in-depth technical cover- 
age of these processors already, so I 
will only mention in passing that the 
specifications of the 16032 and 80286 
are comparable to several cabinets' 


worth of mainframe hardware. HCR 
and National Semiconductor have 
both demonstrated working Unix 
systems based on the 16032. Intel is 
already demonstrating Unix for the 
80286. 

Other computers are available that 
use proprietary microprocessors. For 
example, the DEC PDP-11/23 pro- 
cessor can be found in both tradi- 
tional minicomputer environments 
and in DEC's new Micro/PDP-11. The 
Micro/PDP-11 is housed in a thin 
cabinet (see photo 1 on page 133) 
with a 10-megabyte hard disk, 
floppy-disk backup, 256K bytes of 
RAM, and two serial ports, all for 
$9200. While these specifications are 
not unusual compared to some of the 
68000-based systems, they are 
notable because they provide the 
Micro/PDP-11 user with upward com- 
patibility through the PDP-11 line all 
the way up to the PDP-11/70. This can 
be an important consideration for an 
end user or OEM, especially because 
most software written to run on the 
Unix system (particularly public- 
domain software) was originally writ- 


16 Co orful reasons to get doublestuff 


Sattware Development Inc. now offers you somerhing rhat 
Apple never told you was possible in the lle. It's called 


DOUBLESTUFF." 


Using standard Applesoft BASIC commands, in combination 
with your existing programs, you can expand your color graph- 
ics from 16 color Lo-Res (40 x 48) to double Lo-Res (80 x 48), 


NEW Products available November '83: 
doublestuff designer," my first coloring book." 


DEVELOPMENT INC 


Apple and App loge are trademarks of Apple Computer [nc 
Doublesnuft "” Software Development Inc. 


is a trademark of 
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DOUBLE LO-RES CONDENSED 


actual doublestuff™ 
reproduction 


DOUBLE LO-RES 


Unheard of before! Available NOW! With BASIC commands. 
Double Hi-Res 16 colors (560 x 192 pixels) ts all yours on your 


Apple lle. It literally doubles the width on your standard color 


TV or monitor. 


get 


designed by: 
Louis Bonfiglio and Peter Joselow 


Requirements: Apple lle—eirher 80 column card for double 
Lo-Resolution. Extended 80 column card for double Hi-Resolution. 


To order, send check or money order in 
the amount of $39.95 

New York Stale residents, add sales tax Lo: 

Software Development Inc. 

2053 West 11th Street 

Brooklyn, NY 11223 Tel. (212) 449-6300 
Dealer inquiries invited. 
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Your computer can 
probably do more for 
you than you originally 
thought. And learning 
to expand its capabilities 
is as easy as reading a 
good book. 

SYBEX is the pioneer 
of computer book pub- 
lishing, offering over 60 
titles developed for 
beginners through ad- 
vanced. They are so well written and easy Io 
understand that virtually anyone can learn 
to operate a computer in a matter of hours. 
Doing Business with 
Pascal by Douglas 
Hergert and Richard 
Hergert ($17.95) Tha 
first of its kind, this 
book uses examples 
and explains how to: 
design business sys- 
tems in Pascal, write 
practical business pro- 


Circle 453 on inquiry card. 


"What 
more can 
Ido?” 


grams and use powerlu! Pascal language. 
Your First BASIC Program by Rodnay Zaks 
($9.95) Write your lirst BASIC program in 
one hour! Al last, a "how-to-program" book 
for the first-time computer user, aged 8 to 88. 
Colortul illustrations and simple diagrams 
make this book both easy and entertaining. 
Mastering CP/M’ by Alan R. Miller ($16.95) 
Now you can use CP/M" lo do more than 
just copy files. With this book you will learn 
how Io incorporate additional peripherals 
with your system, use console I/O, use the 
lile control block and much more. Also 
included is a library of useful macros. 

The Apple" Connection by James W. 
Coffron (312.95) Now | 
you can learn the 
simple techniques for 
putting your com- 

puter to work control- ` 
ling external non- 
computer devices in 
your home or office. 
Design a computer- 
controlled burglar 


———————— ee ee ee ee — < — 


La 


alarm system and conirol 
lights, electricity and other 


home or office. And all are 
explained in simple, non- 
technical terms. 


ET at bookstores and computer 
IM stores everywhere. For a free 


TOLL-FREE 800/227-2346. 


SYBEX books are available 


non-compuler devices in your 


catalog. mail the coupon or call 


Prices subject to change without notice. 


i oe ba niche gl oe i im 
- ely Ace AY a5 
[10-092 Your First BASIC m $9.95 
- M* $16.95 
[10-085 The * Connecion $12.95 
Add L[1$2.00/Book UPS 16% Sales Tax CA Res 
O $12.00/Bo0k Overseas Mail 
Charge my: 
D VISA O MasterCard O American Express 
Card g U txp Dao — 
Total Amount Enclosed $ 
Signature 
Name 
Address. 


Ciy/Siste/Zip__ SS 
Mail lo: SYBEX Ino., 2344 Sixth 81., Berkeley CA 94710 
© 1983 SYBEX, Inc 1A11 
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C86 - For Professional Programmers 


Complete C Tight Code No Royalties Library Source 


* C - The Language for Professional Programmers: C combines 
full control of the machine with the best productivity features. 
C is used by: 

IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft 

e A Complete Implementation - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
consistency, FULL C. 

* Extensions include long identifiers and additional data types. 

° Tight code is produced by C86. Only needed code is linked 
from the library. The January 1983 Byte benchmark shows 
C86 as the fastest. 


° No Royalties are payable to us on C programs you sell. 
* Library Source provided includes UNIX I/O support, interface 
with and control of the Operating System and of hardware, all 


functions described in K & R, a Mathematics Library, and a 
Trigonometry Library. 


° Overlay Support allows development of large programs. 

e Assembler may be used to write a function. Macro support can 
increase productivity. Programs are ROMable. 

* Our Update Policy helps you to keep the Best Personal Com- 

puter C Compiler for the 8086 as the technology improves. 


See your Dealer for: 
O Free Information: “C86 Product Description"... ........... NC 
O "The C Programming Language" Sy K&R....,.....9 25.00 
LJ “The C88 User Manual", .............. ‘diese OOO 
CJ C86 Compiler Diskette and Manual . E rr TE 5 


We support all common formats under PC-DOS, GPM-86, MSDOS 
and MPM-86. 


VISA and Master Card accepted. They Say It All... We Do It ALL 


Computer tnnovations 
- 10 Mechanic Street 
Suite J-104 

Redbank, NJ 07701 
201-530-0995 


CBE is g trademark of Computer Innovations, ovi CPM-B6 
and MPM-56 are trademarks ol Digital Research 

MSDOS is n trademark of Microsoft. PCDOS is a 
trademar 


ark of international Business Machines. Prices subject to change wittioul notice. 
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ten for the PDP-11. 

Hewlett-Packard has its own imple- 
mentation of Unix running on its 
HP-9000, which superficially re- 
sembles an Apple except that it has 
three-dimensional color graphics, 
runs like a VAX, and costs over 
$64,000. Three Rivers Computer's 
Perq workstation supports an HCR- 
transported Unix with multiple win- 
dows and extremely high-resolution 


graphics. 


er Unix Hosts 

The PDP-11s have long been used 
at Bell Laboratories for software de- 
velopment, engineering, and office 
automation under Unix. Use of both 
Unix and the PDF-11 spread to the 
Bell Operating Companies for the 
business applications necessary to 
run the Bell System. The top of the 
PDP-11 line, the PDP-11/70 minicom- 
puter, requires several 6-foot-tall racks 
of equipment; this machine is rapid- 
ly becoming obsolete due to the 
newer additions to the VAX line as 
well as the more powerful microcom- 
puters. 

The VAX is currently DEC's most 
powerful line of computers. A true 
32-bit machine with virtual address- 
ing capabilities, the VAX has also 
become pervasive in the Unix world. 
Specific versions of Unix have been 
written to take advantage of VAX ar- 
chitecture: Berkeley's 4.2 BSD and a 
previous offering from AT&T known 
as Unix 32V. Other firms, such as 
HCR with its Unity system, have 
made Unix facilities available to users 
of Unix-based software "on top of" 
DEC's own operating system for the 
VAX, known as VMS. 

The first non-DEC machine Unix 
was transported to was an Interdata 
8/32. Interdata was replaced by 
Perkin-Elmer (2 Crescent Place, 
Oceanport, N] 07757), the first mini- 
computer manufacturer to support 
Unix. This firm's most recent line of 
machines, the 3210 series, comprises 
fast 32-bit computers of file-cabinet 
size with prices comparable to high- 
end microcomputers (in the $50,000 
range). 

For those with budgets in the 
$300,000 range, Gould S.E.L. (POB 
9148, Ft. Lauderdale, FL 33310) has its 
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Let's Talk Graflalk. 


GrafTalk is business graphics software that 
works as hard for your business as you do. 


You can use GrafTalk the way you'd like 

GrafTalk is flexible in accepting commands. You can type English- 
language commands interactively, run commands from disk 

files, or use GrafTalk's menus if you prefer. 


GrafTalk has all the graphics features you need 

Choose from stacked, percentage, clustered, or floating bars; 
exploded pies, line plots, scatter diagrams and combinations 
plots. And adjust their style to fit your needs. 


GrafTalk has lots of extras 

These include à built-in text editor, a mini-spread-sheet, 

a feature for creating your own menus, the ability to save 
and edit your graphs and the capacity to interface with 
many other programs. 


GrafTalk has good, clear documentation 
With our color tutorial and full Reference Manual, 
you can begin making useful graphs right away. 


Chances are it works with 
the hardware you want 
GrafTalk runs on CP/M systems, 
the IBM-PC and other 16 bit " 
systems and with so many 
screens, plotters and | 
printers that we don't ` 
have room to list ; 
them all. 


Call or write to . 
put GrafTalk 
to work 

for you. 
GrafTalk is 

a trademark 

of Redding 
Group Inc. 

CP/M is a 
registered 
trademark of 
Digital Research. 


| REDDING GROUP 


609 Main Street, Ridgefield, CT 06877 Telex 643351 
2730 High Ridge Rd, Stamford, CT 06903 203/329-8874 


Concept 32/87 series. At this writing, 
these are the most powerful com- 
puters running Unix with full factory 
support. Gould is rapidly becoming 
an important factor in Unix circles 
due to its commitment to Unix and 
wide-ranging product line. 

Last but not least in the minicom- 
puter world, we have the IBM Series 
1. While this is the first computer 
[BM has offered with Unix support, 
it surely won't be the last. Apart from 
its Personal Computer, IBM is ex- 
pected to supply its 4300 mainframe 
series with Unix as well. 


Mainframes and 
Supercomputers 

The customers for this class of ma- 
chines generally want operating sys- 
tems with more controls, checks, and 
audit trails than Unix has: it's rare 
that a firm buys a mainframe just to 
support software development. Even 
so, Unix has been available on the 
famous IBM/370 computers for years, 
although not from IBM, and not com- 
mercially; Bell Labs transported it a 
while back to explore the ramifica- 


Graphics Plus 


GRAPHICS-PLUS is a field installable enhancement board for 


tions of running Unix on these 
behemoths. Amdahl, the maker of 
the original IBM look-alikes, an- 
nounced in 1981 that it would sup- 
port Unix on its System 470 series. 

Any other mainframe Unix imple- 
mentations are for now at the rumor 
stage only. Current rumors include 
not only the IBM 4300 series but also 
the next version of the Cray super- 
computer—without doubt the 
world's fastest. While these develop- 
ments are indeed likely to occur, they 
point up a certain controversy: 
should every computer everywhere 
really run Unix? Is it necessary, de- 
sirable, and even possible? 


Competition from Other Systems 

Unix, if itis to be considered a can- 
didate for the "universal" operating 
system, should be compared with 
every operating system on every 
computer. In the interest of brevity I 
will limit the discussion to some of 
the most popular of today's operat- 
ing systems for microcomputers. 
Minicomputers and mainframes are 
in many cases capable of supporting 


several operating systems simulta- 
neously; nevertheless, these larger 
machines are more likely to use the 
manufacturer's own operating system 
because of the larger installed base of 
software. 

In the first article of this series, I ex- 
amined the CP/M operating system 
and mentioned that it was limited to 
8080-compatible processors. While 
this is true for the most widely used 
version of CP/M (CP/M 2.2, also 
called CP/M-80), Digital Research 
Inc., the creator of CP/M, has also 
been selling versions of CP/M that 
will run on other processors: 
CP/M-86, CP/M-8000, and CP/M- 
68000. The user interface for these 
versions is similar, but it is not always 
possible to simply recompile all your 
programs written for CP/M-80. This 
is because fewer high-level language 
compilers are available for the 16-bit 
versions of CP/M, limiting the porta- 
bility of applications programs. 

CP/M was not designed as a por- 
table operating system (although it 
was written in the high-level lan- 
guage PL/M, oddly enough), so the 


GRAPHICS-PLUS 


an enhancement 


For Z19 Terminals 
from 


Northwest Digital Systems 


s Tektronix? 4040 Compatible Graphics 

© 512 Horiz by 250 Vert Resolution 

ə 80/132 Col and 24/49 Line Text Displays 

° Seven Page Off-Screen Text Memory 

* Menu-driven "Plain English" Set-up Mode 
s 146 Programmable Keys- 128 Chars Each 
s Optional Hardcopy Port 


the popular Zenith’ 219 video terminal adding many power- 
ful features found only on terminals costing much more. 


GRAPHICS-PLUS provides Tektronix? 4010 compatible vector 
drawing graphics, VT400* compatible 80 and 132 column 
display formats, off-screen scrolling memory, program- 


mabie function keys, "Plain English" menu-driven Set-up 


mode, and a host of other enhancements. Installation can be 
accomplished within 15 minutes using only G screwdriver. 
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e Simple Field Installation 


GP- 19 Upgrade for Z19 Terminal 
219 Terminal With GP- 19 installed 5 


1 TM Zenith 

2 TM Tektronix 

3 TM DEC 
849 

1495 


Northwest Digilal Systems 
P.O. Box 15288, Seattle, WA 98115 (206) 362-6937 
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Before you bet your software 
business on an OS, look who's 


betting on MS-DOS and XENIX. 


A waiting market. If you write and sell 16-bit 
software, MSm-DOS and XENIXm give you the 
largest installed base. In fact, over fifty 16-bit 
manufacturers offer their microcomputers with 
MS-DOS or XENIX. IBM, Victor, Altos, Wang, 
Radio Shack, Zenith and Intel, to name just a few. 
And the list is growing. That means there's a 
ready and expanding market for your 16-bit 
applications software. 


The UNIXm connection. XENIX is the multi-user, 
multi-tasking, UNIX-derived kan system 

for 16-bit microcomputers. MS-DOS 2.0 is 
Microsoft's single-user OS. MS-DOS and XENIX 
share hierarchical file structure and I/O redirection, 
including simple piping. MS-DOS 2.0 also pro- 
vides XENIX-compatible system calls. That means 
there's a migration path for programs written 

to run under MS-DOS and XENIX. What's more, 
both MS-DOS and XENIX are supported by 
Microsofte languages. Thats your single-supplier 
advantage from Microsoft. 


Comprehensive support. Microsoft offers you 
a full product support program. Excellent docu- 
mentation. Plus continual enhancements to both 
languages and Ei du, systems. Your applications 
programs can even be listed in Microsofts grow- 
ing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 
Leadership. Microsoft led the 
world into the 8-bit 
microcomputer 
marketplace 


with the first BASIC for microcomputers. Now, 
were leading it into the 16-bit market with single 
and multi-user operating systems. 


Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace, MS-DOS 
and XENIX are setting the standard. In fact, they're 
the standard operating systems for the world's 
largest selling 16-bit microcomputer systems. 
Which means your market is already there...and 
growing. Contact us for complete information. 
efore you bet your software on an operating 
system, look where your market is betting. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICROSOFT. 


MICROSOFT CORPORATION 
10700 NORTHUP WAY 
BELLEVUE, WASHINGTON 98004 


SF AREHOUS=™ 


VV 
ó SOFTWARE 


TOLL FREE ORDER — 1-800-421-3135 
TECHNICAL INFO — (G02) 842-1133 


Call for programs not listed. - We will try io | 


beat any legitimata price for ware. 


— MOST DISK FORMATS AVAILABLE — 
CP/M Program names prefaced with # are 
also Mralid rio for IBM PC. 

DATA BASE DE THE VE SYSTEMS. 


BU YEAR 
DBASEI Por ans data base primer 
+Extra diskette with DBase Accounting, Mail 
List and Inventory Programs. IBM PC and 
CP/M — Call for our special price. 
Fox and Geller Quickcode with OBase 


NOB*SORHT ...,..... — 
B Condor Hl *wo*? à n loh wu ü o4 b k m € sae * * 
SNWA Statpack ..... Seno Met $3 


RUM awe cases eo rh a $285 | 


finfostar 

WORD-PROCESSING PACKAGES 
#Wordstar, Mail Merge, Spallstar...... 
WAVGOPCODSUST aonan ad nan nanc wisata 265 
&Mail Merge ............ 

Spell Star ........... " 

8 Lexisoft Spellbinder 

HBM PC Volkswriter 

"Aspen Spellchacker 

#Metasolt Benchmark 

#Sorcim Spellguard 

Peachtext 

SPREADSHEETS 

B Calcstar 


sTCSeEquivalent of PeachtreeeSpecially 
| Augmented By Warehouse Software Cus- 
lomized ET Your IBMeTerminal and Printer- 
GL, AR, PA, AP........Each Module $75 
bk eer ee ;. For All Four $275 


#Peachtree GL, AR, AP . ; 
Home Accounlant Howardsolt . 
TRANSFER PROGRAMS 
Move-It for IBM PC 


| - "rice a 
Sevan Function Board—Includes Async 
Adapter, Parallel Adapter, Clock with Battery 
Back-Up and Software, Game Port, 64K 
Memory Expandable to 512K. 
1 year warranty ....... TT 


CORONA comguter,............... I 

Hayes 1200B Modem $45 

Floppy Disk Controller w/Par. or Serial 
Port $235 


S/S DD Diskettes Sait ———á " 
Plantronics Color + Board 

MP! 320K D/S D/D Drives 

Toshiba 1/2 height drives .... 

64 K Ram Board Expandable 256K , $150 


For tha i EY BA K GUARANTEE "nu 
Aire iy Six Utility Programs 
including: | Program —Check 
vein: oe pits Conversion—iBM 
& EPSON Printer Set—Calculator 
Program—interest Computalion—Function 
Key Set—Menu Generation—Pius 47 others 
all for $19.95 pos! paid — ee we 360K 
drives ante Fut qur with 40 


MS O COMEET ............... 

MS Pascal Compiler .. 

PIONS ou ascefftstnts eva vexit —! $65 
Norton Utilities 

PCII Copy Program 

Datamost Write-ON . ; 

Real Estate Investment Prog. ... 

Microsofi Flight Simulator 

Howard Real Estate Analyzer il. 

CP/M 86 for IBM PC 


TEAMS: Poces include 35 cash discounl Add 3% lor 
charge orders Shipping on most items 35 00 
“WARE v 5% sales tax Prices subpeci to HN 


4935 Nest ora Kya, dale 1 te 12 
° Glendale, AZ 85301 
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transported versions lack the univer- 
sality that originally made CP/M so 
popular. Also, CP/M is a single-user, 
single-tasking system with relatively 
few built-in system utilities. In fact, 
many of the programs sold for use 
with CP/M-80 are utilities that, when 
added together, give that system 
many of the features of Unix. The 
only problem is that by the time 
you've purchased all these programs, 
you're short of both money and user 
memory. While CP/M-Plus will pro- 
vide more performance for 8-bit ma- 
chines, even the newer Concurrent 
CP/M for 16-bit processors is only a 
single-user system. 

For these reasons, I don't expect 
CP/M to provide a serious challenge 
to Unix in those markets appropriate 
for Unix unless its capabilities are en- 
hanced significantly, Even then, 
CP/M as a Unix-like system may find 
only the same limited acceptance as 
other Unix-like systems do today. 

What of MS-DOS, Microsoft's 
operating system for the IBM PC that 
has become a de facto standard on 
8086-based computers? Microsoft's 
plans for MS-DOS include gradual 
upgrades so that single-user MS- 
DOS will be virtually indistinguish- 
able from single-user Xenix. A case 
in point is the current version of MS- 
DOS known as 2.0. This system has 
a hierarchical file structure, IO re- 
direction, and supports shell-like 
command files. Because Microsoft 
owns both Xenix and MS-DOS, it's a 
smart move on the company's part to 
coordinate an eventual merger. 

However, this merging muddies 
the comparison. Clearly, if MS-DOS 
is to become like Xenix (and therefore 
like Unix), it will no longer be con- 
sidered competition. MS-DOS is also 
limited to 8086 and 8088 processors, 
so let's look upon Xenix as the multi- 
user MS-DOS of the future and call 
this a battle already won by Unix. 

The UCSD p-System is one of the 
few truly transportable operating sys- 
tems on the market that doesn't 
resemble Unix. Sold by Softech 
Microsystems Inc. (16885 West Ber- 
nardo Dr., San Diego, CÀ 92127), the 
p-System's most distinctive feature is 
that programs written for it have 
close to full object code compatibili- 


ty regardless of what system they 
were written for. Programs don't even 
have to be recompiled to run on a dif- 
ferent type of computer, as long as 
the p-System is supported on both 
machines. Currently, the p-System 
runs on a wide range of processors, 
including the 8080/7280, 8086/8088, 
6502, 6809, 68000, TMS9900, LSI-11, 
and PDP-11. However, the price you 
pay for this portability is speed. 

The p-System depends on a special 
type of machine-independent object 
code called p-code. While p-code is 
the same for all machines, it has to 
be translated into the object code for 
any particular machine so it can ac- 
tually execute. The catch is that this 
translation is done while the program 
is running: it's interpreted, the way 
most BASIC language implementa- 
tions work. Also, the p-System is 
multitasking but not multiuser. The 
p-System doesn't seem to have made 
much of a dent in CP/M sales and 
shouldn't hold Unix back a whole lot, 
either. 

There's another operating system 
being talked about a great deal lately 
that's considered by many to be new, 
but it was actually developed quite à 
while ago. Like Unix, it's both multi- 
user and multitasking, programmers 
who use it become inflamed with 
religious zeal, and many small com- 
puter makers are beginning to use it. 
It's called Pick. 

Pick Computer Works of Irvine, 
California, licenses the Pick systern on 
a select group of minicomputers and 
a growing number of high-perfor- 
mance microcomputers. Pick's chief 
strengths are that it was developed 
specifically with commercial applica- 
tions in mind (it’s essentially built 
around a database-management sys- 
tem) and that it has a strong base of 
applications software already in 
place. Pick has already proven itself 
a worthy competitor of Unix because 
it’s been implemented on a few com- 
puters that don't have Unix also. 

The Pick brigade is small but grow- 
ing. À great deal depends, oddly 
enough, on the Unix software 
houses: if the visible output of Unix- 
based applications doesn't grow, 
word may spread that there's no soft- 
ware available for Unix. This would 


ox: 


Training Programs 
Make Using Personal Computers Easy. 


Even the best application programs 
and personal computers still lake a 
considerable amount of time to learn 
how to use. 

That is .. until now! 


Cdex Training Programs are 
computer- assisted training programs 
that make learning straight-forward 
and efficient. (n an four, you can 
master Ihe material on the Cdex 
disks and begin using the intended 


product. 


It's tough to learn about computers 
from a book. That's why all Cdex 
Training Programs are on disk and 
are; 

Highly Interactive . . . 

Creating a dialogue with you and 
serving as your personal tutor. 
Completely Set- paced . . . 

You sel your own learning ime. 
Graphically Orlented . . . 
Remember, a picture is worlh a 
thousand words. 


Usable Now and Later... 

Clear and concise traimng and 
reference programs for Ihe first-time 
or experienced user. 


Cdex Training Programs run on the 
IBM" PC and XT Computers, 
COMPAQ" Portable Computer, 
Apple" ile, I) Plus and ill 
Computers, DEC Rainbow" 100 
Computer and Texas Instruments 
Professional Computer See how 
etiective a Cdex Training Program 
can be: ask your computer dealer for 
a demonstration. 


Cdex'" Training Programs 
are available tor: 

The VisiCalc* Program 

Tha WordStar™ Program 


| The SuperCalc*/SuperCalc: ® 
| Programs 


The Easy Writer il" Program 


How to Use Your IBM” Personal 
Computer wih CP/M-B6* and 
Concurrent CP/M-86'" 


How to Use Your IBM Personal 
Computer with PC DOS 


How to Lise Your Apple” lie 
Personal Computer 


How to Use Your Texas instruments 
Professional Computer with MS DOS 


Managing Your Business with the 
Lotus” 1-2-3 Program 


Managing Your Business with Ihe 
MULTIPLAN™ Program 


Managing Your Business with Ihe 
VisiCalc” or VisiCalc* Advanced 
Version Program 

Managing Your Business with ihe 
SuperCalc'" or SuperCalc’™ Program 
The dBase fl“ Program 

IBM" PC DOS 2.0 

CB Master’*- Version 4 

The BPH" General Accounting Program 
(BM* Asynchronous Communications 
Stale of the Art™ Genera! Ledger 
Peachtree General Ledger 


Making Business Decisions Using the 
Lotus™ 1-2-3 Program 

Making Business Decisions Using the 
MURTIPLAN™ Program 

Making Business Decisions Using the 
VisiCalc* or VisiCalc* Advanced 
Version Program 

Making Business Decisions Using the 
SuperCalc'" or SuperCalc?" Program 


Cdex'" Training Programs 
We maka it easy. 


ccelex 


Cdex Corporation 

5050 EI Camino Real 
Los Allos, CA 94022 

415 964 7600 
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Burned- 
By Pirates? 
Don't let unauthorized copiers put a match lo your 
profits. 

The PROLOK Software Protection System is pow- 
erful, low-cost insurance against piracy. 

Tough To Break 

Created by a special, patent pending manufactur- 
ing process, each PROLOK Diskette is unique. 

The PROLOK Protection System provides mulli- 
level security, rendering mass by-pass schemes 
Such as bit or nibble copiers ineffective. 

Easy To Use 

PHOLOK Protection is invisible to the legitimate 
user, Back-up with normal systern utilities. Protected 
files may be transferred to and from hard disks. 

Stop your profits from going up in smoke. Call, 


or send $9.95 for your PROLOK Evaluation Diskette 
and start protecting your bottom line. 


PROLOK 


Vault Corporation 

2549 Townsgate Road, Suite 500 
Westlake, CA 91361 

(805) 496-6602, ext. 444 


SOFTWARE 
PROTECTION 
EISKETTE 


California residents, please adr 6% sales tax 

PROLOK, PROLOK Software Protection Systems. PROLOK 
Diskette and PROLOK Evaluation Diskelte are trademarks of Vault 
Corporation 

r, 1943 Vbull Corporation 


S. 
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cause a certain amount of disen- 
chantment among potential Unix 
end users and be a boon for Pick. 
However, this is all just window 
dressing because already many more 
applications programs are available 
for Unix than for Pick. The Perchwell 
Corporation predicts that Pick will be 
the system of choice among OEMs 
who choose not to use Unix for pro- 
prietary reasons and that Pick will be 
successful in this second-fiddle role 
in much the same way that Oasis or 
Turbodos relates to CP/M. 


Competition from Look-Alikes 

If Unix functionality and com- 
patibility are the only way to go, then 
it seems reasonable that the biggest 
competition for standard (i.e., AT&T) 
Unix will not be from other operating 
systems but from the look-alikes and 
derivatives. Here, we're talking about 
real money competition rather than 
"which operating system is better" 
because all these implementors tacit- 
ly agree that Unix is better. 

The biggest question mark is 
Microsoft and its Xenix. Apart from 
the success Xenix has had with hard- 
ware manufacturers such as Altos 
and Radio Shack, the tie-in to IBM 
with MS-DOS means that Microsoft 
is in a good position to bid on any 
possible IBM PC contract. It’s hard to 
predict whether IBM will support a 
Unix-like system on the current PC or 
wait for its upcoming 80286-based 
model. AT&T itself could have the ad- 
vantage in the latter case (because it 
will have the rights to the “official” 
80286-based Unix), so IBM could well 
prefer to deal with AT&T directly. 

IBM has proved unpredictable 
before, however, and might rather go 
with Microsoft because it is smaller. 
The smallest company of all here 
would be Venturcom, which has the 
advantage that its Venix system is 
well thought of by IBM. In the 
absence of any decision by IBM, the 
situation would be thrown open to all 
the current PC-compatible systems. 
Of these, Unetix and Venix would 
most likely end up ahead: the first for 
its price and the second for its em- 
bedded applications and heritage. 

Look-alikes in general have some of 
the same advantages as systems such 
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Surges are fluctuations on the 
powerline that can happen at any 
time, causing downtime, data loss 
and permanent damage to com- 
puters, software and all micropro- 
cessor controlled equipment. 

Limes keep the White House 
Communications equipment safe 
from the dangers of power surges 
that could damage or destroy it 
without warning. Electronic pro- 
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as CP/M and Pick. Some manufac- 
turers will go for these systems 
specifically to have something they 
can control a bit better (some will do 
it just for the price differential). 
Uniplus+ will continue to be popular 
as long as the 68000 is king; it's an 
easy way to get into the market. 
The most important factor will be 
compatibility; look-alikes will survive 
only as long as applications software 
is available for them. If the dif- 
ferences between a look-alike and the 
original mean that software has to be 


transported to the look-alike, it won't 
be worth the trouble to use the look- 
alike in the long run. An effort is be- 
ing made among these vendors to 
determine a standard system inter- 
face. This should go a long way 
toward keeping them all in business. 

An interesting factor is that AT&T's 
size will actually promote competi- 
tion, Because it's so big, it can't 
possibly do everything, and if it 
could, it certainly couldn't do every- 
thing right for everybody. And now 
that people are realizing how popular 


The Data Defenders 


B ne Ring King™ Data 
Defenders. A rugged defense 
against grit, sharp objects, 
bending and all other enemies 
of magnetic media. 

New Tray. The Ring King 
070 Tray has an attached, 
hinged lid that locks. Built-in 
handles for easy moving. Inside 
are seven rigid dividers and 
room for 70 mini diskettes. 

Flip File. Closed, it's a vinyl 
binder that protects 20 mini 
diskettes. Open, the cover flips 
up and out of the way to pre- 


sent diskettes for fingertip 
selection. 

These Data Defenders can 
organize and protect your data. 
Visit your Ring King dealer or 
write for our Diskette and Data 
Filing Systems Catalog. Ring 
King Visibles, Inc., 2210 Second 
Ave., Muscatine, lowa 52761 
(800) 533-9647, 
in towa [319] 263-8144. 
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Unix is becoming, they're beginning 
to leave the universities, the Bell 
Operating Companies, and Bell Labs. 
They all have their own ideas on how 
to improve Unix and write applica- 
tions for it, and you'll be seeing many 
new companies spring up from this 
"underground" base of talent. 


Conclusions 

We've seen that it's technically 
possible for just about any machine 
with a 16-bit processor (or larger) and 
a reasonable amount of disk and 
memory capacity to support Unix. 
And in spite of the other operating 
systems around, computer firms ap- 
pear to be hedging their bets: they 
may support other systems, but a 
Unix implementation always hap- 
pens to be available. [t seems neces- 
sary, at least in the market for today 
and for the foreseeable future, for 
many computers to run Unix. 

But do we really need Unix on 
every machine? Industry analysts 
have called for a universal user inter- 
face that would let people move to a 
new job without having to relearn ail 
their computer skills. This would go 
a long way toward the dream of com- 
puter literacy for the masses. The 
rapid proliferation of Unix seems to 
indicate that it might be a candidate 
for such an honor. B 


A free, detailed set of charts listing companies 
mentioned in this article, their addresses, and 
their products, can be obtained by sending a 


stamped, self-addressed envelope to Unix Charts, 
c/o Infopro Systems, POB 33, East Hanover, NJ 
07936. 
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(In Calif., call 800-233-3785.) 
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ing Co., PO. Box 261127, 

San Diego, CA, 92126. 


to challenge them; examples 
of solutions guide them; per- 
formance reports encourage 
them. If a mistake is made, 
PLATO shows kids the correct 
answer or how to correct it. 


So before they know it, they're 
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If you're considering linking 
up more than one computer, 
theres only one computer worth 
ec 

The British Broadcasting 
Corporation Microcomputer Sys- 
tem by Acorn. 

ne of the BBC Micro's 
many built-in features is an 
economical and powerful com- 
munications network. 

We call this the Econet* local 
area network. 

Econet lets you combine up 
to 254 BBC's into a single com- 
munications system. Virtually no 
other system lets you hook up this 


many computers this easily. 

What's more, you can link 
two micros without any special 
hardware. And all computers on 
the Econet network can share disc 
drives and printers. 

But what really makes Econet 
such a great network of comput- 
ers is the computer it networks. 
The BBC Micro. The most versa- 
tle computer anywhere for its size 
and price. Its enormous built-in 
expansion potential means it can 
handle anything from basic tasks to 
advanced Econet networking. 

It also means changing technology 
won't change it into an obsolete 


system overnight. 

All of which make Acorn the 
perfect communications system 
for schools or business. 

If you'd like to learn more 
about how Acorn can build you 
the perfect communications net- 
work, write Acorn Computers 
Corporation, 400 Unicorn Park 
Drive, Woburn, Massachusetts, 
OI80l, or call toll-free 1-800- 
225-8001 (in Massachusetts call 
617-935-1190). We'd be happy to 
communicate with you. 


ACORN COMPUTER Ë 
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Unix and the Standardization 


of Small Computer Systems 


Developed at Bell Labs around 1970, Unix is heavily influencing 
the assimilation of systems and applications software 


Small computer systems were first 
standardized at the hardware level, 
with standard microprocessors, 
buses, peripheral chips, and 
peripherals providing increasingly 
low-cost systems. Major hardware 
vendors are now working with soft- 
ware houses to standardize operating 


Time of 
System's 


Popular Use 1979 


Type of Computer Vector Graphic 


System B 


Storage Capacity 56K 


(bytes) 


Microprocessor Used 


Operating System 


Number of Users 


Storage Media two 500K-byte 


floppy disks 


Price $5500 
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tape and 1 megabyte a 2-megabyte 
blo 10 mega- of jloppy-disk backup for 
bytes on hard — backup fora 50-200-mega 
disk 10-megabyte byte hard 
hard disk disk 


$15,000 to 
$30,000 

Table 1: As great strides are made in improving hardware capabilities, prices of small- 

business computers will return to 1979 levels. 


by Jean L. Yates 


systems and applications so that 
microcomputers and mainframes can 
communicate on program, file, and 
message levels. Within the next three 
years, the most commonly used type 
of personal computer will achieve 
multiprocessing capability, and the 
number of networks and multiuser 


1981 1983 1985 


Altos 586 a future 


systam 


Onyx 


256K 512K 2 megabytes 


£8000 8086 68010, 286, 
386, or 


32032 


Unix Xenix a virlual type 


1106 110 6 11025 


$5000 


systems will grow dramatically. The 
Unix operating system and the C 
language will be major factors in the 
standardization of file handling and 
compatibility across small systems 
and mainframes. 

Table 1 portrays the rapid decline 
in price and accompanying increase 
in hardware capabilities of typical 
small-business microcomputers over 
the past four years. In 1979 the Vec- 
tor Graphic System B was one of the 
most popular small-business sys- 
tems. With 56K bytes of memory, a 
280 microprocessor running CP/M, 
single-user capability, and 500K-byte 
floppy disks (very high density for its 
time), the system sold for $5500. 

By 1981 a new generation of com- 
puters with increased hardware 
capability and a corresponding 
higher price became popular Onyx's 
8002, for example, which could han- 
dle up to six users, offered 256K 
bytes of RAM (random-access read/ 
write memory) with a Z8000 16-bit 
microprocessor and the Unix operat- 
ing system. A tape backed up its 5- 
to 10-megabyte hard disk, and the 
system sold for $15,000 to $30,000, 
depending upon the configuration. 

Today, products such as the Radio 


Shack TRS-80 Model 16 and the 
Altos 586 have radically reduced the 
price of Onyx-type systems. The 
Altos 586, which provides 512K bytes 
of RAM, an 8086 microprocessor, 
Microsoft’s Xenix version of the Unix 
operating system, one- to six-user 
capability, and 1 megabyte of floppy- 
disk backup to a 10-megabyte hard 
disk, sells for about $8000, depend- 
ing upon the configuration. Table 1 
points out that with $6000, users 
could purchase much more comput- 
ing power in 1983 than in 1979. In 
addition to the Altos 586, the TRS-80 
Model 16, Fortune’s 32:16, IBM PC- 
XT, and Victor 9000 are examples of 
systems offering high levels of hard- 
ware performance for a comparative- 
ly low price. 

By 1985 a small-business micro- 
computer selling for $6000 will pro- 
vide 2 megabytes of memory, use a 
32-bit microprocessor such as the 
68010 or the 386, and offer a virtual 
operating system. (Today, such sys- 
tems, which let you run other sys- 
tems over them—as you would ap- 
plications programs—are available 
only on 32-bit superminicomputers 
and mainframes.) This hypothetical 
1985 system should let up to 25 users 
utilize a 2-megabyte floppy-disk, 
tape, or optical-storage backup and 
50 to 200 megabytes of hard-disk 
storage. 

Increasingly, operating systems for 
small-business computers are being 
written in higher-level programming 
languages such as C. These systems 
offer networking and other commu- 
nications capabilities, hierarchical file 
systems, and disk sharing. Unix is 
often the vehicle used to take busi- 
ness applications from minicom- 
puters to microcomputers. Unix and 
the C language are increasingly evi- 
dent in standard software for 16-bit 
micros. 


The Drive to Standards 

The standardization of hardware 
has been clearly demonstrated, and 
standardization of the operating 
system is evident from the populari- 
ty of CPM, MS-DOS, and Unix. 
These three operating systems are 
keys to large libraries of applications 


software. Currently, the big push in 
standards is to connect microcom- 
puters to minis and mainframes. 
Although the hardware and operat- 
ing-system levels are themselves 
problems, the biggest problem is 
connecting packaged applications 
such as Visicalc or word processors 
to mainframes and allowing files to 
be shared and manipulated from 
mini- or mainframe-based data 
storage to micro workstations. 
SE Ñs 


Licensed Unix sites 
will number 1.4 million 
by 1987. 


Available for micros, minis, and 
mainframes, Unix becomes a viable 
standard for file and program com- 
patibility. 


Standardization Areas 

To connect micros to mainframes, 
standardization must occur at several 
levels. Although it might initially ap- 
pear that standardization should oc- 
cur at the hardware-connection level, 
most of the standardization needed 
for software transfer to mainframes 
and across different types of micros 
occurs at the operating-system level. 
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And in many cases, Unix is the stan- 
dard by which new operating-system 
developments are being compared. 
At the operating-system level, the 
file format, or the way in which files 
are held on a floppy disk, is undergo- 
ing considerable standardization. 
The type and order of bits at the 
beginning and end of files and the 
way in which data is held in the file 
maintain, in many operating sys- 
tems, the same format that Unix has 
historically used. Unix holds almost 
all data and text files in standard 
ASCII (American National Standard 
Code for Information Interchange) 
code and does not encode or encrypt 
data unless it proves absolutely 
necessary. Great flexibility in moving 
or manipulating files is thus main- 
tained. You can observe most Unix 
files with a text editor and see what 
they contain, unlike binary or hexa- 
decimal files, which produce only 
dashes and blips on the screen. 
Command names, directory struc- 
tures (specifically the hierarchical 
directory of Unix), F/O (input/out- 
put), and record locking are other 
areas of standardization on which 
Unix is having a great impact. Lan- 
guage (gross and subsets) syntax and 
function call names and arguments 
are other areas where the C language 
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Figure 1: A look at the various areas that are experiencing standardization. 
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and the system calls of Unix are 
evolving. 

At the applications-software level, 
drivers for terminals and disks are 
standardizing as vendors realize the 
importance of offering a standard in- 
terface for easy transfer to their com- 
puters. File transfer from micros to 
mainframes is also becoming stan- 
dardized. A format growing in 
popularity is Visicorp’s DIF, which 
has been adopted by most spread- 
sheet-application vendors as the 
standard way to hold and manipu- 
late spreadsheet data. For more in- 
formation on this data-interchange 
format, see ““DIF: A Format for Data 
Exchange between Applications Pro- 
grams” by Candace E. Kalish and 
Malinda F. Mayer (November 1981 
BYTE, page 174). Some of these stan- 
dards are shown in figure 1. 


Standard Operating Systems 
The three major families of stan- 
dard operating systems are MS- 
DOS, CP/M, and Unix. Figure 2 
shows that MS-DOS is expected to 
be the market leader for the next 
three years. CP/M-80 and CP/M-86 
together match the market size of 
MS-DOS, and the recent Visicorp/ 
Digital Research alliance could push 
CP/M-86 up near the MS-DOS level. 
(Visicorp and Digital Research have 


Unix for Microcomputers—A History 


Developed by Bell Laboratories around 
1970 for use on minicomputers, the Unix 
operating system has evolved into a multi- 
user system for 16-bit business microcom- 
puters. In contrast to the Apple II, which 
uses a 6502 8-bit microprocessor, or the 
TRS-80 Model 1, which incorporates a 
Z80, a 16-bit microcomputer includes such 
microprocessors as the 8086 or the 68000. 
As a multiuser system, it lets many users 
interact simultaneously with the computer 
from different terminals. 

Unix is actually an operating-system 
chameleon; its many forms and flavors are 
the result of adapting research and devel- 
opment software to commercial uses. To- 
day, the operating system is distributed by 
more than 100 computer and software ven- 


agreed to place Visi On, Visicorp’s 
user interface, over Digital Re- 
search’s operating systems and to 
provide language and tool support 
for each other's products.) 

The number of licensed Unix in- 
stallations by the end of 1986 will be 
only 1.4 million, although pending 
announcements by small-system 
manufacturers, specifically Commo- 
dore, could boost that figure by 
another million units. Although the 
number of Unix licenses is less than 
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Figure 2: Projected sales of major nonproprietary operating systems through 1986. 
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dors. Some versions are specifically for use 
on microcomputers, and some forms of 
Unix have been reworked to meet the needs 
of such users as engineers, typeselters, and 
government agencies, 

The majority of Unix users are micro- 
computer owners whose specific needs dif- 
fer from those of the traditional computer 
user, Many find themselves confronting 
a multiuser operating system for the first 
time and are thus unfamiliar with the 
special software-maintenance requirements 
such systems involve. Because Unix was 
not developed for the uninstructed user, 
a beginner cannot take advantage of much 
of its computing power. 

Two companies in particular are promot- 
ing the adaptation of Unix for microcom- 


that of MS-DOS or CP/M, those 
operating systems’ sales figures (in 
dollars) are nedrly equal. An average 
Unix-based system is a higher- 
performance micro or mini that can 
accommodate multiple users and 
costs more than a system running 
MS-DOS or CP/M. 

Table 2 shows the number of new 
Unix licenses and the dollars that will 
be spent on licensed mainframes, 
minicomputers, and microcomputers 
from 1981 through 1986. The micro- 


CUMULATIVE NUMBER OF UNIX LICENSES 
THROUGH DECEMBER 1986 


MICROCOMFUTER 
.300,000 


96% 


MAINFRAME MINICOMPUTER 
108? 26,000 
0.1% 1.9% 


Figure 3: At the end of 1986, mainframe and 
minicomputer licenses for Unix will represent 
only 2 percent of the total number issued. 


puters: Microsoft Corporation of Bellevue, 
Washington, with its Xenix operating 
system for use on 8086-, Z8000-, and 
68000-based microcomputers, and Unisoft 
Systems of Berkeley, California, which 
makes a system for 68000-based microcom- 
puters. Other vendors have brought Unix 
fo such computers as the Onyx and 
Plexus. 

From its origins as a software program 
for text editing and formatting, Unix has 
evolved over a decade to the point that it 
is now a massive set of programming tools 
for software development, text preparation, 
and communications in addition to its 
ability to perform operating-system func- 
tions. The developers of Unix pioneered the 
concept of software portability—the 


computer market represents the bulk 
of Unix units and dollars, although 
the minicomputer sector is by no 
means insignificant. Figure 3 
diagrams the predicted preponder- 
ance of Unix licenses for microcom- 
puters through December 1986; 
those licenses will account for 98 per- 
cent of the total issued. 


The Shift to Commercial Use 
From 1980 to 1986, Unix end users 
will change dramatically. As figure 4 


capability of operating on various types of 
computers. This concept was introduced 
by the Bell System because it didn't want 
lo have to write new software when it 
decided to use a new type of computer. 
Portability has proven to be a major sell- 
ing point for Unix. 


The C Language 

Unix is written in the C language (see 
the August 1983 BYTE), which was also 
developed at Beil Laboratories. Machine- 
independent C was designed for large soft- 
ware programs that can be used on various 
types of systems; Unix derives its portabil- 
ity from C. Many microcomputer com- 
panies develop applications software in C, 
often using Unix tools, which are 


indicates, Unix users in 1979 were 
almost entirely from research facili- 
ties and universities, the Bell System, 
or the government/military. At that 
time, commercial users made up 
only 3 percent of the total. By the 
fourth quarter of 1983, however, 93 
percent of an estimated 100,000 total 
Unix sites will be commercial. 

As the Unix market changes to 
meet commercial needs, it will also 
serve a vertical market, one that pro- 
vides specialized software to such 


Annual Distribution of New Unix Licanses 


1982 


On mainframes 
$ Million ' 7.5 
Units 20 


On minicomputers 
$ Million 
Units 


357.0 
2200 


220.5 
1310 


On microcom 
$ Million 
Units 


31.4 447.3 


1320 


Grand total 
$ Million 
Units 


811.9 
25,930 


255.6 
2639 


1983 


42.2 
115 


542.0 
3375 


15888 3437.7 
23,710 110,600 269,800 414,800 495,500 


2173.0 
114,090 275,098 421,835 530.560 


1984 1985 1986 Total 


88.3 
248 


111.9 
325 


119.1 
370 


372.8 
1087 


1053.0 
7690 


4025.5 
26,335 


838.0 
5050 


1015.0 
6710 


4996.1 5256.5 15,757.8 


1.315,730 


4364.0 6123.0 6428.8  20.156.1 


1,343,152 


Table 2: Demand for Unix licenses for microcomputers will skyrocket over the next three 


yenrs. 


specifically designed for efficient C — 
programming. 

Bell Labs has continued to enhance Unix 
software and releases periodic updates. 
With its release of System V earlier this 
year, Bell demonstrated support of versions 
for microcomputers in addition to its line 
of minicomputer-oriented products, Bell 
may decide to offer additional microcom- 
puter and business software in the future. 
Today, more than 200 independent soft- — 
ware vendors offer Unix applications pack- 
ages for spreadsheet, accounting, inven- 
tory-control, and other business uses. 


diverse fields as banking and 
medicine, which implement Unix 
yet cannot share applications pack- 
ages. 


The Vertical Unix Market 

Yates Ventures surveyed more 
than 600 companies, mostly mini- 
computer systems houses that sell 
vertical-market software packages as 
turnkey systems with 16- or 32-bit 
minicomputers. Of the companies 
surveyed, more than 400 have prod- 
ucts that could run under Unix; 250 
expressed an interest in or said they 
planned to offer their software on a 
Unix system. 

The vertical market's potential for 
Unix varies from area to area. One of 
the largest areas is the banking in- 
dustry, which is particularly inter- 
ested in lower-cost fault-tolerant or 
nonstop systems. Fault-tolerant sys- 
tems provide built-in mechanisms 
that work to prevent breakdowns. 
Tandem originally had the market 
for nonstop systems to itself. Such 
companies as Auragen, Bunker- 
Ramo, Parallel, and Tolerant Trans- 
action Systems, however, are now 
competing with Tandem and offer- 
ing much less expensive computers. 
These manufacturers are providing a 
viable alternative for those sectors 
purchasing nonstop systems. Many 
of these groups simply cannot afford 
the bigger Tandem systems. 
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Hank: Here's the report you've been 
waiting for. Hope you put your system | 
on automatic and didn’t wait up. 


oe 
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could connect your computer to your 
accountant's, down the street? To the 
IBM** PC at the branch office, upstate? 
Or to your favorite chess challenger. 
across country? 


With a telecomputing system by 
Hayes, you can. 

Quickly. Easily. And for the price of 
a phone call. 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300, and the faster 
Smartmodem 1200, work with any 
computer with an RS-232 I/O port. 
They allow you to communicate. 
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over ordinary phone lines, all 
across America. 

But any modem will send and 
receive data. 

Smartmodems also dial, answer 
and disconnect calls. Automatically. 
Without going through the telephone 
receiver, making them far superior 
to acoustic coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps 

and communicates at 300 bps. 

For longer distance and larger 

volumes. Smartmodem 1200 
communicates at 1200 bps or up 
to 300 bps. with a built-in selector 
that automatically detects trans- 
mission speeds. 

Both work with rotary dials, 
Touch-Tone* and key-set 
systems; connect to most 
timesharing systems: and 
feature an audio speaker. 

Either Smartmodem is a perfect 
match for many different computers. 
And if you have an IBM PC, Hayes 
also provides the perfect communi- 
cations software. 


Hayes 


Take that, bud. (And retaliate fast. 
I know phone rates are low now, 
but game's cutting into sack time.) 


Smartcom II™ We spent a lot of time 
ROME our software, so you can 


spend less time using it. Smartcom II 
prompts you in the simple steps required 
to create, send, receive, display, list, 
name and re-name files. It even receives 
data completely unattended—especially 
helpful when you're sending work from 
home to office, or vice versa. 

And if you need it. there's always 
“help:’ One of several special functions 
assigned to IBM function keys, this 
feature Ophir prompts, messages. 
etc. to make communicating extra easy. 

With Smartcom II, it is. The program 
remembers communication parameters 
for 26 different remote systems. Just 
punch a key, you're all set. 

You can treat dial-up and log-on 
sequences the same way. In fact, Smart- 
com II comes with codes already set up 
for four popular information services. 
COMPUSERVES?DIALOG'S KNOWLEDGE 
INDEX: DOW JONES NEWS/RETRIEVAL' 
SERVICE, and THE SOURCE™ AMERICAS 
INFORMATION UTILITY.™ Procedures 
for obtaining an account with each of the 
services are included in the Smartcom II 
manual, But that's not all. 

Special offers for Smartcom II 
owners! Dow Jones 
News/Retriev 
Service has a m 
introductory offer for 
Smartcom II owners. By calling a toll- 
free number, they receive a free 
password and one free hour of service 
anytime after 6:01 p.m., local time. 

You'll also be entitled to a valuable 


Welcome to TELEMAILL Your last access 
was Tuesday, Jan. 4, 1983 11:07 a.m. 
CHECK these bulletin boards: 
TELEMAIL...TELESOFT... 


subscription offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products, Smartcom II 
and both Hayes Smartmodems are 
backed ü by excellent 


l 


documentation and full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Microcomputer Products, Inc.. 
5923 Peachtree Industrial Blvd., 
Norcross. GA 30092. 404/449-8791. 
Smartcom I is a trademark of Hayes Microcomputer 
Products. Inc. 


"TM Amencan Telephone and Telegraph 
* "IBM a epgetered trademark of International Business 
Machines. Corp. 


Ë 1983 Hayes Microcomputer Products. inc. 

Sold ia in the U.S.A. 

COMPUSERVE INFORMATION SERVICE is a registered 
trademark of CompuServe. Incorporated. an H & R Block 


ERE 

KNOWLEDGE INDEX is a service mark o( DIALOG 
Information Services, Inc. 

DOW JONES NEWS/RETRIEVAL is a registered trademark of 
ue ros & Company. Inc. 

THE RCE and AMERICA’S INFORMATION UTILITY are 
service marks of Source Telecomputing, a subsidiary of 
Readers Digest Associanon. Inc 
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END USERS OF UNIX 


1979/49 
11500 SITES) 


3 "A 


GOVERNMENT 7 
MILITARY 10% 


1983/40 


COMMERCIAL 


1962/20 
(8000 SITES) 


COMMERCIAL 
54% 


UNIVERSITY 
18% 


GOVERNMENT / 
MILITARY 4% 


(ESTIMATED 100,000 SITES) 


COMMERCIAL 93% 


GOVERNMENT / MILITARY 9.4% 


UNIVERSITY 2.5% 
BELL 4% 


Figure 4: These pie charts show a projected shift in the type of user implementing Unix. 
By the end of this year, approximately 93 percent of licensed sites will be devoted to commer- 


cial applications. 


The Market for Unix 
Applications Software 

Based on marketing interviews it 
regularly conducts, Yates Ventures 
has projected what types of applica- 


| tions software will make up the total 


Unix market of $282.6 million in 
1983. Accounting and business- 


| systems software, for example, will 
| represent 30 percent of the Unix 


market. Word-processing packages 
will hold second place with a 25 per- 
cent share. The productivity- 
management sector, which includes 
such packages as electronic spread- 
sheets, will represent 15 percent. 
Figure 5 compares the applications- 
software-market breakdown for 1983 
with projected figures for 1986. 


By 1986 vertical-market packages 
will dominate a $1.7 billion market, 
representing 37 percent of the total. 
Productivity-management packages 
will make up 26 percent of the overall 
market, with accounting and 
business-systems software running 
third at 15 percent. Figure 6 depicts 
the shift toward verticality —Unix 
applications-software vendors will 
see significant growth in that seg- 
ment. Note, too, that in 1983 hard- 
ware vendors and applications- 
software developers will evenly 
share 80 percent of the sales of Unix 
applications packages. Systems in- 
tegrators will represent a scant 4 per- 
cent. By 1986, however, that seg- 
ment will be selling microcomputers 
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Circle 123 on inquiry card. 


MicroSpooler 
Saves Time 


MicroSpoolers mean an end to 
waiting. The MicroSpooler stores 
data and feeds it to your printer as 
fast as it can handle it. You don't 
lose valuable computer time 
waiting for the printer to do its job. 

Easy to install. Easy to use. Easy 
on the budget. These stand-alone 
MicroSpoolers can be installed in- 
line between virtually any printer. 
and any computer. 


Features: 

e 16K memory (user expandable 
to 32K or 64K) * Status readout 
e Internal power supply ® Vertical 
mount configuration € Indepen- 
dently selectable baud rates and 
handshaking * Satisfaction 
guaranteed € Priced from $ 219.00 


Send or call toll free for literature 
on our complete Spooler lines. 


CONSOLINK 
CORPORATION 
Dept. 2-48 
1840 industrial Circle 
Longmont, CO 80501 


(303) 651-2014 
800-525-6705 
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UNIX 16-BIT APPLICATIONS- SOFTWARE 
MARKET SHARE 
( PERCENT BY NEW SALES) 


1983 


GRAPHICS 


DATABASE 


WORD 
MANAGEMENT PROCESSING 


ACCOUNTING / BUSINESS 
SYSTEMS 


5282.6 m 


1986 


WORD 
PROCESSING 


PRODUCTIVITY 
MANAGEMENT 


26 % 


15 % 


ACCOUNTING / 
BUSINESS 
SYSTEMS 


DATABASE 
MANAGEMENT 


GRAPHICS $1747.2 m 


Figure 5: Applications software for Unix 
16-bit systems will bring in more than $1.7 
billion in 1986. 


with Unix as the standard operating 
system, and its turnkey system for 
vertical markets will bring its market 
share to 55 percent. Also by that 
time, independent third-party ven- 
dors of applications software will 
control 30 percent of the market 
while hardware vendors hold on to 
10 percent. 


Conclusion 

The standardization of small com- 
puter systems, which began at the 
hardware level, has now reached 
Operating systems and applications 
software aimed at the Unix market. 
Encouraged by the availability of 
Unix on microcomputers, minis, and 
mainframes, vendors will continue to 
adapt it across the spectrum of 
microcomputer and mainframe prod- 
ucts. Moreover, the vertical market 


APPLICATIONS- SOFTWARE 
VENDORS FOR UNIX 


1983 


THIRD-PARTY 
SOFTWARE VENDORS 


40% 


HARDWARE VENDORS 


40 % 


SYSTEMS 
INTEGRATORS 


1986 


SYSTEM INTEGRATORS 
55% 


HARDWARE 
VENDORS 


10% 


THIRD-PARTY 
SOFTWARE VENOORS 


30% 


“OTHER INCLUDES INDEPENDENT CONSULTANTS, 
RETAIL DEALERS AND MAIL-ORDER HOUSES. 


Figure 6: Turnkey systems for vertical 
markets will strengthen systems integrators’ 
position among vendors of Unix applications 


software. 


for Unix will expand. In the future, 
Unix microcomputers can be ex- 
pected to command a large share of 
the microcomputer market because 
they are priced higher than units that 
run MS-DOS and CP/M. In the years 
ahead, those Unix-based micros will 
be sold largely by systems integrators 
that will offer vertical-market turnkey 
systems previously offered only on 
minicomputers with proprietary 
operating systems. E 


Jean L. Yates is president of Yates Ventures (4962 
El Camino Real, Los Altos, CA 94022), a firm that 
conducts marketing research on Unix, publishes 
periodicals and books, and produces traming 
materials on the operating system's use, Author of 
The User Guide to the UNIX System and 
Business Guide to the UNIX System, she is also 
a member of the National Computer Conference pro- 


gram committee. 


Micro-Tax" can turn your personal 
computer into a profil center — you'll 
increase your client volume and take 
the drudgery oul of tax preparation. 
And since the returns never leave 
your office, you have complete client 
security. 

MICRO-TAX" IS COMPREHENSIVE. 
it offers three Federal tax packages 
and 23 fully integrated state pack- 
ages, so you can select the programs 
that best meet your needs. Level Il 
has a lax depreciation module, and it 
automatically computes underpay- 
ment penalties, self-employment 
taxes, minimum taxes, and 
income averaging. For those who 
prepare Federal partner- 
ship, corporate, and 
Subchapter S returns, 
Micro-Tax* has a Federal 
Level Ill package. Each 
tax season Micro-Tax" 
offers you an update 
package. 

MICRO-TAX" IS VERSATILE. 
The program is compat- 
ible with your IBM PC” or 
XT", DEC Rainbow", 


tavel |, Individual 


Instead, save yourself 
time and money and 
satisfy your clients 


. with your personal 
computer and... 


MICRO-IA X 


=, 


1983 FEDERAL FORMS AND SCHEDULES INCLUDED 


| | 


° 
3 


JANA 10 
5.1120. 1 20 I 
AAN 


105 
x 
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Da cr EL D PS s 


TU 


iEn 
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Level fl, Prolessiona! | 
Indiv} spel 


MICRO-TAX* IS FLEXIBLE. It's up to 
you; you can input the client tax infor- 
mation at Ihe time of interview and 
produce the forms immediately, or en- 
ler data during the day and batch 
print returns at night. Micro-Tax* prints 
your returns on IRS forms, IRS ap- 
proved substitute forms, or with trans- 
parent overlays. 

MICRO-TAX* IS FRIENDLY. You can 
organize data entry in a sequence 
very similar to {hat of manual tax prep- 
aration, or you can compute forms 
out of sequence. It's up to you. So go 
ahead, repeal il once more... 

"No manual tax preparation in '84." 

No need — once you've got Micro-Tax". 
Call Micro-Tax* direct for 
complete details, or call 
your local dealer. 

Prove il to yourself: 
order a demonstration 
package-—a complete 

a 1982 Federal, Corporate! 
=<] Partnership or State sys- 
tem for only $58.00 each. 


ontinuous 
reprinted 


“G PM—trademark c! Digital Research, 
Inc.. DEC Rainbow — trademark of 

Digital Equipment Corp ; MICRO-TAX— 
trademark of Microcomputer Taxsystems, 


Radio Shack", or any 
other personal computer 
with CP/M", PC DOS: or 
MS DOS’—from Apple* to 
Zenith". 


Circle 308 on inquiry card. 


Level ili, Partnership ' 
Corporate 
s All forms and schedules suhject lo tinal IRS changes for 1883 lax year. 
1: 25 Integrated state returns available = Orders taken for yearly updale packages 


MICRO-TAX* MICROCOMPUTER TAXSYSTEMS, INC. 
6203 Variel Avenue, Suile A Woodland Hills, CA 91367 
Dept 1B Phone (213) 704-7800 


Level (Y, Overseas 


Inc." MS DOS — trademark of Mrcrosofi 
Corp . PC DOS, (BM PC. and JBM XT— 
trademarks ol IBM: Apple — trademark ol 
Apple Computers: Zenith — trademark oí 
Heath Company and Zenith Radio Corp . 
Radia Shack— trademark ol Tandy Corp 
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Introducing the 
PT88 jet printer 


Anything else IS 
just a lot of noise 


In a market where noisy superlatives such as 
"incomparable'; "second-to-none', and "the 
epitome of excellence" are casually applied 
to a wide variety of printers, Siemens has 
taken a more quiet and purposeful approach. 


The PT-88 is our new jet matrix printer. Upon 
close inspection, you'll see that it is equipped 
with all the features your business can benefit 
from—consistent print quality in a variety of 
type styles, high speed (150 cps), tractor or 
single- sheet plain paper feed, full graphics 
capability, universal interface with personal or 
desk computers, and modular design for 
simplified service, if it is ever required. 

But in addition to this, the PT-88 offers you 
something that many others simply can't... 

a QUIET working environment. Listen very 
carefully. The super-silent PT-88 whispers 
while it works, at less than 50 dBA. Compare 
it to those that operate at more than twice 
that sound level and clang, screech, rattle 
and shriek. Then think of how nice it will be to 
accept phone calls or conduct meetings while 
the PT-88 is hard at work...right next to your 
work place if you wish. 


In short, the PT-88 puts it all together— 
reliability, flexibility, performance, and low- 
cost operation—all in one compact, super- 
silent unit. The result is a printer of exceptional 
long-term value. Now the question remains— 
Is it incomparable? Second-to-none? The 
epitome of excellence? Wed want you to 
decide for yourself. One thing's for sure. It's 
remarkably quiet. And in an increasingly 
noisier business environment, we think that's 
something you can appreciate. 


For more information, contact: 

Siemens Communication Systems, Inc. 
Office Terminals Division 

186 Wood Avenue South 

Iselin, NJ 08830 

(201) 321-3400 or 

240 East Palais Road, Anaheim, CA 92805 
(714) 991-9700. 


Quietly impressive printers... 


from Siemens. 


Comat som 


A Tour Through 
the Unix File System 


How to find your way around in the multiuser 
Unix operating system and its associated files 


by James Joyce 


Unix, a large operating system designed for multiple 
users, gives rise to many system and user files that can 
be segregated into different file areas, each with its own 
directory. This is preferable to having hundreds of files 
lumped into one work area because a simple request for 
a directory listing would fili a terminal's screen several 
times over. The Unix operating system, therefore, has 
a hierarchical, or tree-like, file system (though the tree 
is upside down, with the root at the top), allowing direc- 
tories to contain subdirectories. Some users find them- 
selves at a loss to understand the tangle this seems to 
present. Let's take a tour of the file system and pause 
at points of interest to see the sights. 

The first point of interest is where we get on the tour 
by logging into a Unix system. I'll use my company’s sys- 
tem in these examples: 


ITS UNIX Welcomes You. Please, 


‘login: guest 
Password: 


Step right this way for the tour! 
9 


The login procedure is standard on multiuser systems, 
with the system identifying itself and asking for user's 
name and password, then giving the message of the day 
once you successfully log on. The % is the Unix com- 
mand interpreter's prompt character, letting you know 
it awaits your next command. Unix users will recognize 
the prompt as that of the C-shell developed by Bill Joy 
at the University of California at Berkeley. I will present 
examples in terms of the C-shell because it and other 
Berkeley enhancements to Unix are in widespread use 
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throughout the Unix community and because all ex- 
amples will be typescripts of an actual tour through the 
file system on my company's computer. Everything I type 
in and the system's responses have been captured by the 
script program developed by Mark Horton while he was 
also at Berkeley. 

To tell where we are in the file system, the pwd com- 
mand will print the working directory; that is, the direc- 
tory where we are currently working within the Unix 
file system. In Unix, a directory is a file containing infor- 
mation about other files that are said to be "inside" it, 


Ya pwd 
fusriguest 
% 


The result of pwd is the full path name to the working 
directory, showing which directories you go through to 
get to the present directory. The first slash ( !) indicates 
root, the top of the file system hierarchy, The root file con- 
tains usr (pronounced "user'—the directory of users), and 
the second slash separates the name usr from guest, our 
account name. The guest directory is inside the usr direc- 
tory and contains all the files of the guest account. Figure 
lis a diagram of this relationship. Directory entries in- 
clude pointers to files elsewhere on the disk, as the lines 
in the diagram suggest, rather than the actual files them- 
selves. 


What's Inside /usr/guest ? 

The login directory /usr/guest contains several files 
whose names you can see by typing the ls command to 
list file names: 


gor pns 


^ ive 
Eus 
HN T Ts * 


Figure 1: The relationship of directories and files in the Unix hier- 
archical file system. (Photo by James Joyce.) 


% Is 
tour 


typescript 
% 


The file tour contains the text of this article, and typescript 
is the copy of what appears on my screen during the 
tour presented here. 

The command ls -a produces a list of all files, even 
those that begin with a period or "dot" ( .), which usual- 
ly indicates special system file names. 


% Is -a 


.cshrc 
tour 
typescript 
% 


We see three new files, the names of which are pro- 
nounced “dot,” “dot-dot;’ and “dot-c-s-h-r-c.” The first 
filename, “dot,” is a nickname for the current directory. 
(Perhaps an easy way to remember this is to think of the 
dot as the Unix shell, or command interpreter, press- 
ing its finger against the inside of the screen to point to 
where it's currently working.) The listing of files gives 
the . and .. directories, too, which means directories also 
are files. The second file, “dot-dot,” is short for the parent 
directory, one level up from where you are. Every direc- 
tory has at least two entries in it, one for "dot" and one 
for “dot-dot,” files that are automatically created when- 
ever á directory is made using mkdir, the make-directory 
command. 


The file .cshrc is used by the C-shell to tailor its actions 
to your desires. You can even customize the prompt to 
something else by typing 


set prompt=""Yes, Jim?" 
so that instead of % you are prompted with 


Yes, Jim? 


There is much more that can be done with the .cshrc file, 
but we must press on with the tour. 


Permissions, Owners, Sizes of Files 

So far we are learning how to be tourists in the Unix 
file system. The pwd command tells us what directory we 
are in, and the lš command tells us what files are in that 
directory. Next we'll learn about permissions, ownership, 
the size of files, and date stamping. The command Is 
-la produces the long listing of all files: 


% Is -fa 
drwxr-xr-x 2 guest 
drwxr-xr-x 32 root 


144 Jun 25 12:49 . 
544 Jun 21 00:26 .. 
98 Dec 18 1982  .cshrc 


-IWX 1 guest 
-rw-rw-rw- 1 guest 1561 Jun 25 12:46 tour 

1 guest 176 Jun 25 12:50 typescript 
06 


The first character in each line is either a hyphen, in- 
dicating the file is an ordinary file, or a d, indicating the 
file is a directory. Not surprisingly, "dot" (our working 
directory) and "dot-dot" (our parent directory) have a 
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din the first position of the long listing of files. 

We can see the file names in the right-most column 
of the ls command's output. Reading from the right, we 
can see a date stamp, expressed as month and day (Jun 
25 for typescript), and time of last modification (12:50 on 
a 24-hour clock). The 176 indicates the number of bytes 
in the file, and guest is the file's owner. The 1 indicates 
the number of links to the file. Because each file is 
minimally linked once to its parent directory, the number 
of links is at least one. If the link count drops to zero, 
the file is deleted. 

The line of hyphens for typescript tells us that all per- 
missions for the file are "turned off" However, the line 
of permissions for tour says read and write permissions 
(r and w) are enabled for (from left to right) owner, 
group, and everyone else. This file is actually writable 
by anyone on the system—usually not a good idea, but 
a demonstration here of permissions. 

Permissions for .cshrc are turned off for the group and 
everyone else, but the owner can read, write, and ex- 
ecute (r, w, and x) the file. Note that although “dot” is 
owned by guest, "dot-dot" is not—it is owned by rool, the 
parent of all Unix files. 


Changing Directories 
The cd command changes directories, and if you sim- 
ply want to go up one level the command is 


cd .. 
0j 


and, to verify that you have done so: 
% pwd 


lusr 
96 


Instead of /ustiquest the response from pwd is /usr, mean- 
ing that you have successfully moved up one level in the 
file system. The next thing to do is to see what files are 
at that level: 


96 Js -i 
drwxr-xr-x 2 root 
drwxr-xr-x 2 check 


64 Jun 11 12:27 adm 
400 Jun 22 14:22 bin 


drwxr-xr-x 2 root 128 Jun 11 12:33 dict 
drwxr-xr-x 3 root 336 Jun 11 12:38 games 
drwxr-xr-x 2 guest 144 Jun 25 12:49 quest 
drwxr-xr-x 4 root 448 Jun 11 12:46 include 


drwxr-xr-x 9 jim 
drwxr-xr-x 13 root 
drwxr-xr-x 20 root 
drwxr-xr-x 2 root 
drwxr-xr-x 7 root 
drwxr-xr-x 14 root 
drwxr-xr-x 2 root 
0⁄0 


528 Jun 24 17:26 jim 

496 Jun 13 15:41 lib 

320 Jun 11 13:16 man 

32 Jun 11 13:17 preserve 
112 Jun 11 13:18. spool 
320 May 30 15:06 src 

112 Jun 11 13:20 sys 


In this and following long listings of directories, some 
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lines have been omitted to save space. 

We see guest in the list, the directory we just left. It 
comes alphabetically in the list, just after games, the 
directory where the Unix games are. The man directory 
contains the online Unix Programmer's Manual, and src 
and sys contain, respectively, the source code for the user 
utilities and for the Unix system. 


A Visit to Root 

The root directory, i, is the parent of all directories, the 
primum mobile of the Unix system. And when we move 
up one level and look at the contents of root we see: 


Va pwd 

05 Is -J 

drwxr-xr-x — 2 root 2672 Apr 5 16:38 bin 
drwxr-xr-x — 2 root 1024 Jun 8 15:21 dev 
drwxr-xr-x — 2 root 480 Jun 11 23:01 etc 
drwxr-xr-x — 2 root 448 Jun 8 17:00 lib 
drwxr-xr-x — 2 root 4128 Oct 5 1982 lost-- found 
drwxrwxrwx 2 root 32 OQA 51982 mnt 
drwxrwxrwx 5 root 464 Jun 25 12:48 tmp 
-fwxr-—r— 1 root 65206 Jun 8 12:09 unix 
drwxr-xr-x 32 root 544 Jun 21 00:26 usr 
9 


The directory bin (pronounced as it is spelled) contains 
the executable binary versions of the Unix utilities, such 
as ls and pwd, Scanning down the list, the eye leaps to 
the file named unix, Unlike the other files, it is not a 
directory. It is an executable file, as the permissions in- 
dicate, but it is executable only by root, the owner. The 
file unix is the kernel, or the control program, of the Unix 
system. Unix is a term that can apply either to the kernel 
of the Unix system or to the totality and functionality 
of programs that run on the Unix system. 
Let's tour some of the more interesting directories. 


Touring /bin 
First we will change our working directory into /bin 
and then find the number of files inside it. 


96 cd /bin 

% Is | wc -l 
165 

% 


The second line in the example is a two-part command. 
First Isis run, and its output is sent (or piped) to the wc 
(word count) program, which is in turn told to report 
only the number of lines it counts. There are 165 com- 
mands in /bin. To see them we type 


% Is -I 

-IWX—Xk—X 1 bin 
-IWX--x--x 1 bin 
-DWx--x-—x 1 bin 


34964 Oct 5 1982 adb 
307 Oct 5 1982 calendar 
9216 Oct 5 1982 cat 


The 3 reasons 
why our software 
should cost you 
an arm and 

a leg... 


1. We are highly specialized and limit our produc- 
tion to only 7 categories: MANUFACTURER, 
WHOLESALER, DOCTORS, DENTISTS, 
CHURCHES, SCHOOLS AND FINANCIAL 
PACKAGES. 

2. Our distribution and service network blankets the 
nation and spans the globe. 

3. Our microcomputer software is so finely tuned 
and incredibly simple it will make your secretary 
into a computer wizard, 


These are the reasons why our software 
should cost you a lot, and they are precisely the 
reasons why It won't. . . 


1. Specialization increases quality but reduces 
research and development costs. 

2. Worldwide distribution increases volume and 
reduces unit costs. 

3. Simplicity increases effectiveness but reduces 
installation and operation costs. 


For complete information about the microcom- 
puter software that should cost you an arm and a 
leg, but doesnt, just send for our free brochure. It 
deals exclusively with your business or profession 
and it is written in very plain English. The brochure is 
free, and the postage is paid. 


DISTRIBUTOR AND DEALER 
INQUIRIES ARE WELCOME. 


INTERNATIONAL 
MICRO SYSTEMS 


6445 Metcalf « Shawnee Mission, KS 66202 
(913) 677-1137 
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Figure 2: An example of piping the output of one progmm through 
another program. (Photo by James Joyce.) 


-Iwx--x--x 1 bin 12060 Oct 5 1982 cb "set user identification code on execution,” allowing the 
-Iwx--x—x 1 bin 12892 Oct 5 1982 cc user access to otherwise restricted files. 
-IWX--X--X 1 bin 8288 Oct 5 1982 chmod The vast number of commands in bin and the pipe 
-DWx--X-—-X 1 bin 9528 Oct 5 1982 cp symbol ( |) help applications developers join them like 
-IWx--x--x 1 bin 61212 Oct 5 1982 — csh Tinkertoys to make new applications. A Tinkertoy-style 
-IWwx—x--x 1 bin 10836 Oct 5 1982 date example of piping the output of ls through wc can be 
-IWX--X-—-x 1 bin 2748 Oct 5 1982 echo seen in figure 2. Often, using shell scripts, developers 
-IWXx--x--x 1 bin 40244 Oct 5 1982 eqn can produce applications by using existing general- 
-IWX--X—x 1 bin 12508 Oct 5 1982 ile purpose programs. These applications may be slower 
-IWx--x—x 1 bin 14324 Oct 5 1982 find than specific programs written from scratch, but 
-Iwxr-xr-x 1 bin 438 Oct 5 1982 lint developers will have something working quite a bit 
-IWX--X—Xx 1 bin 20564 Oct 5 1982 login sooner. 
-IWX--x—x 1 bin 21148 Oct 5 1982 s 
-IWS--X--X 1 root 23972 Oct 5 1982 mail Why /usr/bin ? 
-IWX—Xx—x 1 bin 12112 Oct 5 1982 man The /bin directory is quite large, and in part to keep it 
-IWS—X--x 1 root 8636 Oct 5 1982 mkdir manageable (remember that command names are 
-IWX—X--xX 1 root 10236 Oct 5 1982 mv searched for sequentially), the overflow from /bin is put 
-WX—Xx—x 1 bin 97844 Oct 5 1982 — nroff in /usr/bin. The /usr/bin directory is also the place for local 
-IWS--X--x 1 root 16808 Oct 5 1982 passwd program additions, although some installations create 
-IWX--x--x 1 bin 8436 Oct 5 1982 pwd a directory called /local for that purpose. Let's see what 
-IWX--x—Xx 1 bin 10140 Oct 5 1982 rm is in /usribin. 
-IWX--X--x 1 bin 12564 Oct 5 1982 script 
-Iwx--x--x 1 bin 24900 Oct 5 1982 — sh 
-nWxr-xr-x 1 bin 546 Oct 5 1982 — spell % cd /usribin 
-IWx--x--x 1 bin 42964 Oct 5 1982 tbl 96 Is | wc -l 
-twx—x—x 1 bin 62496 Oct 5 1982 trofi 22 
-IWX--x--l 4 bin 120456 Oct 5 1982 vi % Is - | 
-IWx—x—x 1 bin 8536 Oct 5 1982 wc -IWXr-Xr-x 1 root 17020 Oct 27 1982 cu 
% -IWXr-xr-x 1 root 15652 Oct 27 1982 put 
-IWxt-xt-x 1 root 21764 Oct 27 1982 take 

Some of the files, such as vi, the visual screen editor, -rwxr-xr-x 1 root 31060 Oct 5 1982  uucp 

seem astonishingly large, and others, such as spell, the -IWXr-xr-x 1 root 18204 Oct 5 1982  uulog 

program that checks spelling, seem astonishingly small. -rWxr-xr-x 1 root 8712 Oct 51982 uuname 

One explanation is that small files may be shell scripts, -twxr-xr-x 1 root 28708 Oct 51982 uux 

or files containing lines of shell commands that call on 9 

other programs to do parts of the desired task under the 

direction of the script. The first three files are parts of the cu, or call Unix, pro- 
Two entries in the long listing deserve brief mention. — gram that allows a user of one Unix system to call up 


The vi entry has a t where execute permission for others another computer system over a telephone line and 
is normally indicated. The t signifies that the "sticky bit” either execute commands on that system as though 
is set, so that vi stays around in the system's swap space, logged in as a normal user or communicate between the 
ready for execution. The s in the entry for mkdir indicates two machines to put a file to that system or take a copy 
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and Apple //e... 
We work together 


PKASO. 


pu 


=» MA 


| Users Manual 


i i 
Mis 


PKASO Interfaces 
come complete 
with Cable, 
Instructional 
Diskete ond 
Comprehensive 
Manual 


Printer Interface Family 


f =s a 


The PKASO family makes you 
and your Apple Computer 
a master of text and graphics. 


PKASO makes it easy to use the features of your 
printer—select character sizes, vary line spacing, 
even print in colors. Simple PKASO commands 
make these features usable from the keyboard or a 
program. 


PKASO also adds features to your system. Press a 
few keys and get a snapshot "dump" of the image 
you see on the screen—text or graphics. Add new 
characters and symbols that you couldn't print 
before, using our SuperFont system. Add our 

new PipeLine '" printing buffer and your printer 
can take its time while you and your Apple move 
on to the next task. The Pipeline is a modular add- 
on to the standard PKASO board. 


The PKASO interface is designed for Apple ll and 
Apple /// in all the popular configurations. It prints 
in full color on the IDS Prism Printer, and in striking 
black on C. Itoh, Centronics, Epson, IDS, NEC, and 
Okidata matrix printers. 


IS Pipeline" 
PRINTING BUFFER 


For Apple, IBM, TRS-80 
and most leading 
personal computers. 


NOW with as well 
as parallel output 


and 
Random Access Processing 
(po! pending) 


Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 

Telephone: (215) 667-1743 


YOU CAN'T 
FIGHT STATIC 
SITTING DOWN. 


Static electricity exists everywhere in an office 
environment—it’s not just confined to a few square 
feet around a CRT. And when you consider that some- 
one casually walking past a terminal can generate 
enough charges to trigger a major malfunction, 
it's clear that a small anti-static mat is hopelessly 
ineffective in protecting sensitive computers. 

The solution is Staticide$ Unlike bulky mats, 
which can be unwelcome in a smartly-decorated 
office setting, Staticide provides an invisible barrier 
against static—a shield that remains in effect for up to 
six months with a single application, And while mats 
can cost hundreds, a quart of Staticide is only a few 
dollars. What's more, now you could wipe out static 
and dust attraction on CRT screens and keyboards 


with new Staticide* Wipes ™. 


Staticide from ACL. When 
ER 
Staticide — 


you compare it against anti- 
stalic mats, the results will 
floor you. 


by ACL Incorporated Staticide 
1960 East Devon Ave. 

A. Elk Grove Village, IL 60007 
(312)981-9212, TELEX: 433025! sa 
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We offer no static 
to our customers. 


of a file from that system, The other files are parts of 
the Unix-to-Unix copy program, an improved facility 
similar to cu. These communications capabilities come 
with the standard Unix system. 


Relative Pathnames and /usr/lib 

Because every directory's parent has the nickname 
"dot-dot/' we can change into a directory at the same 
level (that is, attached to the same parent directory) as 
our present directory by using .. in the cd command. 


% cd Aib 
% 


We are now in /usr/lib and can see how many files there 
are and what they are by using the commands we've 
learned. 


57 Mar 17 29:27 crontab 
432 Jun 11 12:53 font 
64 Jun 11 12:49. lex 
64 Jun 11 12:49 macros 
14876 Oct 27 1982 spell 
192 Jun 11 12:51 tmac 
496 Jun 11 12:52 uucp 


-IW---r-- 1 root 
drwxr-xr-x 2 root 
drwxr-xr-x 2 root 
drwxr-xr-x 2 root 
-IWX—X—X 1 root 
drwxr-xr-x 2 root 
drwxr-xr-x 3 root 
oh 


The files are restricted in that they are readable by 
others or executable by others but not writable by others. 
Just as with library books from your local public library, 
you are not to write in the holdings in this electronic 
library, 

Some of the directories here are specific libraries for 
the named programs. For example, lex is a library for the 
lex program in /bin, and uucp is a library for the uucp pro- 
grams in /Usr/bin. But what is the directory called font? We 
can go look with the command 


% cd font 
9 


Typing the commands to tel] us how many files are in 
a directory and what they are is becoming a bit tiresome, 
and so it is time to introduce the history mechanism of 
the C-shell. 


Historical Commands 
To see the most recent commands we have given the 
C-shell, we enter 


% history 
21 Is | wc + 
22 Is + 
23 cd font 
24 history 
% 


May we interrupt the hoopla 
with a few facts? 


the local area networking capabil- 
ity (including Ethernet™), log-on 
security and other mainframe-like 
features that make the NET/work 
a truly professional, reliable 
business solution. Dealer and OEM 
customization programs available. 
you multiprocessor architecture, Get all the down-to-business 
extensive mass storage facilities | | | facts! Call or write, MuSYS 

(much greater than 8MB) and Corporation, 1752 Langley, Irvine, 
TurboD0S™ the high speed CP/M® California 92714. (714) 662-7387 


Nothing in the noisy world of 
multi-user micros fits the require- 
ments of business system inte- 
grators like our new desktop 
an — the MuSYS NET/work 

16™ 

The MuSYS NET/work gives 


compatible operating system. Gone = (toll-free outside California 1-800- 
are the bottlenecks that make E £ 852-5362). TWX: 910-595-1967. 
shared-processor multi-user sys- = m XH % Cable: MUSYSIRIN. 

tems too sluggish for real world ^2 wi Z8 Eo 

business applications. You'll also ec 58 Sa of S = 
appreciate the 128K RAM per user, Thefacts: EZ “< s == Ted 


No. users (min/max) We design the future. 
jB 4⁄4 1/6 1/8 


Winchester formatted Mbytes (min/max) 
16/102 10/20 15/30 20/40 


Total RAM per user 
128K 48K 64K 64K 


User TPA 


63.5K 48K K 62K 


8- and/or 16-bit user processors 
r YES NO YES NO 


| Perfect Software’ 


YES NO NO NO 


Telecommunications Software 
YES NO 
Operating system' 
Turbo- MP/MiIl Mmm- M/NET 


DOS OST n 


Use with any terminal m f — M: 


YES NO YES 


T Price (2 user system) 
y, 4% $7490 $10, 789" 


JW 


4 p, Li Vy 
+ fs 


yv £F 72 : f 


! NET/ work 8816 is a trademarked product ol MuSYS Corporation. Perfect Software Is a trademarked product of Periect Soliware, Inc. TurboDOS is a trademarked product ol Software 2000, inc. CP/M' and 
MP/ Mil are trademarked products of Digital Research, (nc. Mmmosl is a trademarked product of Televideo. M/Net is a lrademarked product of Micromation. Elherne is a trademark of Xerox Corp. * &-User 
network is $11,995, MuSYS prices include 16 MB formatted Winchester. * Includes terminals. 
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The Finest Quality Products 
for Apple® and IBM 


The Š stands alone in fine 
quality and workmanship. ` 


è Adjustable sprocket pin. 
feed plus friction feed. 

e Cartridge ribbon. 

e Standard centronics parallel. 

Optional RS232C. 


SuperS -CP80 

® 640 dots/line. High density, 
high quality character. 

e Bit image graphic, 

e 40, 71, 80, 142 columns. 


Super 5 has the following advantages compared to the normal floppy disk drive 
Characteristics 


SUPERS5-T40 single sided, direct shaft drive 
SUPER5-T80 double sided, direct shaft drive 

140 drive control card: suitable for 35, 4O tracks drive 
TBO drive control card: suitable for 35, 40, 80 tracks drive 


Mitsuba Corporation 


667 Brea Canyon Rd, #25 
Walnut, CA 91789 
Tel: (714) 594-6959 
Japan: EI-EN Ent. TLX J23325 
Taiwan: GIFU Ent. TEL (02) 752-9661 
Hong Kong: A&N Ent. TEL 5-488463 
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The lines numbered 21 through 24 show the last four 
commands, indicating that they are the 21st through 24th 
commands typed so far. To execute a previous command, 
type the exclamation point ( !) followed by the command 
number. 


Command number 21 is shown on the screen so you 
can see just what is being executed. After the command 
finishes, the output, 25, appears to let us know there are 
25 files in the directory /usrñibflont. Here are a few of 
them: 


50 122 

is- 

—tw-t—I—— 1 root 256 Oct 27 1982 hB 
-TW-r—I— 1 root 256 Oct 27 1982 ftl 

-IW-r—r— 1 root 256 Oct 27 1982 HR 
% 


Again, a number of lines have been deleted in the in- 
terest of brevity. Those who know troff (the Unix typeset- 
ting utility) codes for the phototypesetter will recognize 
these names as the principal fonts—boldface, italic, and 
roman, respectively. 


You Can Go Home Again 

This tour has taken us far and wide in the file system, 
and even the most ardent Unix fan must admit to hav- 
ing gotten lost one time or another. Of course, we can 
always find out where we are by using the pwd 
command. 


% pwd 
lusrilib/tont 
% 


But how do we get back home, to our login directory? 
(In Unix terminology, the log-in directory is the home 
directory.) The cd command has a most pleasant default— 
if you do not type a file name, it defaults to your home 
directory. 


90 no matter how much you explore Unix, no matter 
how lost you may feel, and no matter how deep in direc- 
tories you may be, you can return to your home direc- 
tory by typing cd and pressing Return. 

Unix offers many alternatives, and in fact there is an- 
other way to go home—through use of the tilde (—) 
notation: 
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WITH AN RS-232C INTERFACE 


$507 WITH SUPERCALC 2 


WITH AN RS-232C INTERFACE 


$727 WITH SUPERCALC 2 
Our fully-populated memory boards include parity 
checking and a standard RS-232C interface. They 
are compatible with all IBM software 
This is a rare opportunity to save a great deal 
of money without sacrificing quality. These boards 
meet the highest standards of design, materials 
and manufacturing available — at any price. They 
are completaly guaranteed for two years 
Alpha Byte also carries the finest in IBM soft- 
ware, such as: 
Lotus 1,2,3, D BASE II 
Multiplan TK Solver 
CP/M 86 
Please call for our low prices or come visit us at 
our new California store. 
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WESTLAKE VIL LLABE Co 932 Lae- 
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% cd ~ guest 
% pwd 
lusriguest 

96 


The tilde notation is not restricted to your home direc- 
tory but can be used with any valid login name. 


% cd ~jim 
% pwd 
fusrijim 

% 


You can specify a directory within a login directory if you 
know its name. 


% cd ~jim/letters 
% pwd 
lusrijim/letters 

% 


The Unix System's Closet 

We are nearing the close of our tour of the Unix file 
system, but we could not leave without looking into the 
Unix system's closet, /etc. 


% cd /etc 
% Is | we -l 

28 
% Is -i 
-IWX———— 1 bin 7736 Apr 5 16:18 cron 
-IW-r--t-- 1 root 106 Jun 8 16:55 group 
-IW-I—I—- 1 bin 32 Jun 8 16:54 ident 
-IWX—— —— 1 bin 6248 Apr 5 16:18 init 


32 Jun 23 10:23 motd 
2467 Jun 21 00:26 passwd 
321 Jun 21 15:43 rc 
42020 Apr 5 16:18 termcap 
31 Jun 23 13:33 ttys 
49 Jun 23 13:39 ttytype 


-IW-r—r— 1 bin 
-IW-I--t— 1 root 
-IW-I—r— 1 bin 
-IW-r-——r-— 1 bin 
-IW-r--r— 1 root 
-IW-[—r-— 1 bin 
% 


Many people may already know that the online pass- 
word file is letc/passwd. Some may have heard of termcap, 
the file that describes terminal capabilities to such pro- 
grams as the vi screen editor, the rogue game (similar to 
Dungeons and Dragons), and application programs do- 
ing screen-oriented updating using the curses package. 
But few will have heard of the other files here. They are 
employed by the system rather than by users, although 
users definitely benefit from them. 

The ident file contains the greeting that identifies the 
system to a potential user. The contents of this file can 
be displayed by typing cat, the Unix command common- 
ly used to display a file. 


% cat ident 
ITS UNIX Welcomes You. Please, 
0f 


It’s as simple as ABC... 
Converse offers you a very 
versatile, packed-with-features, 
communications package for CP/M, 
MS-DOS and Apple DOS systems. 


Pe 1 s rse 


Converse is a unique file transfer and 
telecommunications program for the 
non-technical as well as the professional user. 


Converse features include: 


¢ Compatible with auto-answer and auto-dial modems 
e Terminal Mode operation with data capture option 
* Error detection with automatic retransmission 
* Remote operation mode TATT 
e Multiple file transfer with wild card option 
e Status display 
* Display of transmitted data stream in ASCII or HEX 
* Completely menu driven for non-technical user | 
e Flexible software interface ; UOS 

- - z e Multi-CPU licensing agreement 
Ideal for multicomputer environments: dealers, software developers, clubs and schools, Whether you own Apple, IBM, 

Osbome or any other personal computer, Converse is the vital communications link that gets them Sage? 

Disk and manual configured for Apple Dos, CP/M or MS-DOS $145.00, _— 
For any two of the above operating systems $195.00. Order your Converse today. 


Order Desk: (609) 854-5228 Technical Information: (609) 854-5234 


x PROFESSIONAL SOFTWARE PRODUCTS / | 
| Sentry Plaza Office Bldg. / 216 Haddon Ave. Suite 503 / Westmont, NJ 08108 ' 
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The motd file contains the message of the day, dis- 
played as each user logs into the system. 


96 cat motd 
Step right this way for the tour! 
% 


The ttys file tells whether a given terminal on the sys- 
tem is allowed to display a login message, and what data 
rate the terminal connected to it must be. The ttytype file 
tells the type of terminal that is connected to the sys- 
tem, so the routines that use termcap can look up the 
characteristics of a particular terminal and take advan- 
tage of its capabilities. 


The End of This Tour 

We now come to the end of this brief tour of the Unix 
file system. The tour did not last long, but it did range 
fairly widely over the file system. It should be apparent 
that the file system is highly organized, although, as the 
Unix Programmer's Manual indicates, the position of files 
is subject to change without notice. The warning is not 
given without reason. 

Unix is disk-intensive, simply because there are so 
many files in so many directories. A typical Unix system 
takes 10 megabytes of disk storage to allow for several 
users. If the commands and user files are on the same 
disk, that disk often cannot keep up with the processor's 


demands for data. Some Unix systems achieve notice- 
able improvements in performance simply by putting the 
lusr files on a separate disk from /bin. Many other im- 
provements of a similar nature are quite straightforward; 
someone who has read this article carefully could an- 
ticipate them. 

Those of you who have Unix available to you are en- 
couraged to take this tour on line, with the article near 
your terminal, taking notes of the differences. Drawing 
a diagram of your system will show you much I have 
not had time to discuss here. 

To leave the tour properly, we should return home: 


% cd 

% pwd 
lusriguest 
96 


and, finally, exit the Unix system with a Control-D or, in 
the case of my system, 


% logoutll 


James Joyce is president of International Technical Seminars, a Unix con- 
sulting firm, and founder of the Independent Unix Bookstore (520 Waller Street, 
San Francisco, CA 94117). . 


In this era of "user-friendly" computers and | 
software, the needs of the dealer often 
are overlooked. | 


Not so with CMC. 


We have been in the wholesale 
computer/peripheral business for over 4 years and 
fully understand the importance of responding 
quickly to dealers. CMC knows that in order for 
you to thrive, we must bust our fannies to make 
sure there is distributor support. 


We make every effort to ship immediately from 
stock such noted products as: 


COMPUTERS SOFTWARE HARD DISKS 

CMC SuperSystems Accounting Plus Corvus 

PMC MicroMale Ashton Tate CMC Targa'* 

Intertac Champion PRINTERS 
Chang Labs Dalasoulh 
MicroPro Panasonic 
Microstufl Siar Micronics 
Perfect Software Teojetex 
Sorcim MISC. 
TERMINALS! MicroBuffer 
MONITORS Datec Modems 
Panasonic Dysan Diskeltes 
Teletex Smart Cable 


CMC International 


Distributed Products Division 


Call 800-426-2963 


(206) 885-1600 CMC INTERNATIONAL BUILDING 1720-130th Ave. N.E. BELLEVUE, WASH 98005 
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NEC s crisp, clear, high-performance JC1203 RGB color monitor, an 
industry standard, Also available, the JCT121 2 composite video version, 
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NEC's classic JBI201 green monitor, one of microcomputing's 
performance legends. Easy on the eye, and the checkbook. 


Our impressive new NEC dot matrix printer. Parallel interface, 100 cps, 2K buffer, pin or friction 
feed. Stunning performance and compatibility in the hottest new penpheral of the year. 


Give your IBM syst 


Peripherals from NEC can make almost any 
computer system better. 

Our sparkling new JC1203 color 
monitor is plug and pin compatible with the 
16-color IBM PC, and delivers the bright, 
sharp, clear, and stable screen image for 
which the entire NEC line has 
long been famous. Similar com- 
patibility is available to 
owners of Applell&, Radio 


tem some NEC, 


and watch its performance soar. 


Shack®, and Atari® computers, not to men- 
tion our own outstanding NEC PC-8000 
series. Also available is a brand new, ex- 
tremely low cost, NEC green monochrome 
monitor, the JB1260, perfect companion 
for an Osborne®, for instance. 
a Ask your dealer for a dem- 
QC v) y onstration. Or write us 

* < at 1401 Estes Avenue, Elk 
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w} I Grove Village, IL 60007. 
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Productivity 
at your fingertips” 


NEC 


. NEC Home Electronics (U.S.A.}, Inc. 


Personal Computer Division 


Nippon Electric Co., Ltd., Tokyo, Japan 
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Shown are IBM-PC compatible programs. The Columbia MPC runs MS-DOS* plus six other operating systems. 


THE COLUMBIA MPC 
WORKS WITHA 


WORLD OF SOFTWARE. 
$3,000 WORTH CO 
FREE WITH THE SYSTEM. 


ES 


World Headquarters: West Coast: Europe: Call our distribulor Advanced Management Commercial Computer 

Wh Kumsey Rand 3901 MacArthur Blvd, Limitenste. 84 tyenrest you. Systems Sales 

Columbia, MD 21045 Suite 211 4050 Moenchengladbach 2 Aum, CO Atlanta, GA 

(303) 9502-3400 Newpart Beach, CA 92660 West Cenmany (303) 752-2972 404) 256-9190 

TWX 710-862-1891 (714) 752-5245 02166-17097 ñami, FL 

Telex 277778 Telex 852452 aia Technology (35) 366-9569 

Concord CA Maitland, FI. 
(415) 676-5757 ——— 


Distributors in Australia, Austria, Belgium, Colombia, Denmark, Greece, Hong Kong, Israel, Haly, Kuwait, Malaysia, Netherlands-Antilles, Norway, 
Philippines, Portugal, Singapore, Spam, Sweden, Switzerland, Thailand, Turkey, United Kingdom, Venezuela. 


RPC Electronics 
Pittsburgh, PA 
(412) 782-3770 
Cleveland, Ol 
(216) 449-0550 


Access Systems 
Wellesley, MA 
(617) 237-7743 


Today, the Columbia MPC takes 
on hundreds of IBM-PC compatible 
software programs and IBM-PC add- 
ons or peripherals. 

What's more, six other 
Columbia-supported operating 
systems are available — CP/M-80, 
CP/ M-86; Concurrent CP/ M-86; 
MP/M-86' (OASIS-16° and XENIX 
available soon) — stretching the 
Columbia MPC's software compati- 
bility beyond any other personal 
computer. 


Farther, faster, for far less. 

T'he Columbia MPC is shipped 
with fully supported software that 
will save you $3,000. Included is the 
entire self-teaching Perfect Software" 
family: Perfect Writer, a word pro- 
cessor; Perfect Speller; a 50,000 
word dictionary; Perfect Filer, a data 


base manager; and Perfect Calc, a 
financial calculation system. 

In addition you get MS-DOS, 
CP/ M-86, Macro/86 Assembler, 
BASICA; Asynchronous Communi- 
cations Support, Diagnostics and the 
Columbia Tutor program. This 
means your Columbia MPC is up 
and running right out of the box. 
Space Commanders and Fast Graphs 
show off the Columbia MPC’s full- 
color graphics. 


Way out front in value and 
performance. 


With a list price of $3,995— 
including 128K RAM, 640K in dual 
disk drives, 8 IBM-PC compatible 
expansion slots, 2 serial and 1 parallel 
I/O, IBM-PC compatible keyboard, 
and color graphics monitor 
controller—the Columbia MPC is 


ready to go. And a complete 12M B 
hard disk system lists for $5,995 — 
software included! B/W or color 
monitors and printers optional. 


Made in U.S.A.— supported 
worldwide. 

All Columbia hardware and soft- 
ware are backed by the "Call for 
Columbia" national service program. 
So, call us or our distributor for the 
dealer nearest you— and start looking 
at the Columbia MPC. It'll show you 
a whole new world of performance 
and value. 


COLUMBIA 


Compatible Data Crystal Computers, Inc Hall-Mark Electrons MP Systems Micro Disiributing. Inc. Peripherals Plus, Inc. Zepher Industnes, lnc. 
Systems, Inc. Lenexa, allas, TX Dallas, TX Cuquitlam, B.C. Canada Montreal. Quebec, Seattle, WA 
Ruchester, NY (013) 541-1771 Call your local 1214) 385-4885 (604)941-0622 Canada 00) 562-5057 

(315) 137-3909 Flerissant, MO (514) 364-5554 WA WATS 


l'hiladelphiia, PA 
(213) 3834480 


(3149 837-3003 
Southwest Data 


131980 b un Products, Duc. Pruducts (1058) 352-9302 
MT NUR Houston, TX Lynchburg, VA 
(793) 461-0100 (80.4) 184-6000 


Hall- Mark office ar call 
(211) 343-5920 


Seulheasterts Data 


Way bem Corporation 
tarden Grove, CA 


(70-1) 55-14-1520 Canada 


Wetaskiwin Computers 
Wetaskiwin, Alberta, 


— (ROO) 426-5017 
Tele- Terminale Nationwide WATS 


Brooklyn Park, MX 


(612) 516-6000 Tek Aids Industries 
Milwaukee, WI Arlington Heights. IL 
(114) 785-3221 (312) 870-7401 


Perfect ftare, l'erfect Writer, Perfect Speller. Perfect Filer iid Perfect Cale are traocmirks of Porec Software, ine. Hine Acceantam Flus i a trademark of Continental 
Sft are "rer porn Fost Gripes is 2 urndemark si Inywative Sofiwace, Inc. DAM and IBM PU are viaubemarks «d Intemational Bicsiness Machines. CP: M and MI M are reyisiered 
h 1 
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iat Research, Inc, OASIS is a tmedemark of Phase One. MS-THIS, MS BASIC and XENIX mr trademarks ef MICROSOFT, *lrices effective June 1, 1885 


WE WERE 
BUSY, TOO 


They say a moving target is harder to hit. Well, 
we've been moving very fast recently. Last year 
we introduced the FIRST and, until now, the 
best dedicated disk emulator ever designed for 
5-100 microcomputers, with unparalleled price 
and performance, the SemiDisk |. The original. 
Naturally, we had imitators. But nobody 
managed to duplicate SemiDisk's features, 

let alone improve on the idea. And now 

the original is even better: only $1495 for 

512 Kbytes, including the sophisticated 
SemiSpool print-spooler software system (only 
$2350 for 1 Mbyte). Far better performance for 
much less money. 


SemiDisk Systems, Inc. 
PO.Box GG Beaverton, OR 97075 (503) 642-3100 


Call 503-B46-551D tor CBBS * /NW, a SemiDisk-equipped compuler bulletin board. 
SemiDisk trademark of SemiDisk Systems, Inc. Copyrigh! = 1983 SemiDisk Systems, inc. 


But we couldn't stop there. So we 
designed the S-100 SemiDisk Il. It includ 

powerful features, such as storage capacity 
up to 2 Mbytes per board, 8 Mbyte total disk size, 
automatic power-fail check and battery backup 
provision, and on-board hardware parity checkinc 
for exceedingly fast operation. Features the 
competition can only wish they could offer. And a 
$1795 for 512K ($2650 for 1 Mbyte), it still costs le: 
than inferior imitations. 


Twice as fast as the SemiDisk |, SemiDisk Il runs 
wide circles around hard disks, and blows floppies 
off the road. Needless to say, it leaves the 
competition crawling in the dust. So if you want t 
benefit of truly extraordinary computer 
performance, you'll find it in the SemiDisk II. 
Make no mistake about it, SemiDisk I! is the fastes 
highest density, easiest to use, most compatible, 
most cost-effective microcomputer disk emulator 
ever built. And considering the SemiDisk I, that's 
really saying something. | s il 


SemiDisk + 
It's the disk the others are trying to copy. 


The Unix Shell 


The Unix shell is both an interactive command interpreter 
and a programming language 


The Unix shell is both a program- 
ming language and a command lan- 
guage. As a command language it 
provides a user interface to the pro- 
cess- and file-handling facilities of the 
Unix operating system. As a pro- 
gramming language it contains 
mechanisms found in algorithmic 
languages. This combination en- 
courages use of important concepts 
unique among operating systems. 
The shell can modify the environ- 
ment in which commands are exe- 
cuted; the outcome of a command 
may determine the flow of control. 
The flow of data may also be con- 
trolled and redirected via the shell, 
enabling communication between 
processes. 

The shell executes commands that 
are read from either a terminal or a 
file. Simple commands are written as 
sequences of “words” separated by 
blanks. The first word is the name of 
the command to be executed; re- 
maining words are passed as argu- 
ments to the command invoked. For 
example, the command 


ls -| 


prints a list of the filenames in the 
current directory. The argument -| 
tells Is to print the date of last use, 
the size, and the status of each file. 

Commands are similar to proce- 
dure calls in languages like Pascal or 
FORTRAN. The notation is different 
in two respects. First, although the 
arguments are arbitrary strings, they 
need not be enclosed in quotes in 
most cases. Second, there are neither 
parentheses enclosing the list of 
arguments nor commas separating 
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by Stephen R. Bourne 


them. Command languages tend not 
to have the extensive expression syn- 
tax found in algorithmic languages. 
Their primary purpose is to issue 
commands; it is therefore important 
that the notation be free from 
superfluous characters. 

To execute a command, the shell 
creates a new process and waits for 
it to finish. These operations are 
primitives available in the Unix 
operating system. A command may 
be run without waiting for it to finish 
using the postfix operator &. For 
example, 


print file & 


calls the print command with the 
argument file and executes it in the 
background. The & is a metacharacter 
(i.e., has special meaning to the shell) 
interpreted by the shell and is not 
passed as an argument to print. 

Associated with each process is a 
set of file descriptors numbered 
0,1,..., used in all UO (input/output) 
transactions between processes and 
the operating system. File descriptor 
0 is termed the standard input, and 
file descriptor 1 is termed the stan- 
dard output. Most commands pro- 
duce their output on the standard 
output that is initially (after logging 
in) connected to a terminal, This out- 
put may be redirected for the dura- 
tion of a command, as in 


is -| > file 
The notation >file is interpreted by 


the shell and is not passed as an 
argument to Is. If the file does not 


exist, it is created; otherwise, the con- 
tents of the file are replaced with the 
output from the command. 

To append to a file, the notation 
» »file is provided, as in 


ls -i >> file 


The standard input may be taken 
from a file by writing, for example, 


wc « file 


We (word count) prints the number of 
characters, words, and lines on the 
standard input. 

The standard output of one com- 
mand may be connected to the stan- 
dard input of another by writing the 
“pipe” operator, indicated by |, as in 


Is -I | we 


Two commands connected in this 
way constitute a “pipeline,” and the 
overall effect is the same as 


ls —| > file 
wc « file 


except that no file is used. Instead, 
the two processes are connected by 
a pipe created by an operating system 
call. Pipes are unidirectional; syn- 
chronization is achieved by halting wc 
when there is nothing to read and 
halting Ís when the pipe is fuil. The 
Unix operating system, not the shell, 
deals with this matter. 

A filter is a command that reads in- 
put, transforms it in some way, and 
prints the result as output. One such 
filter, grep (to search a file for a pat- 
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1-2-3... 
REASONS TO BUY FROM 


PACIFIC COMPUTERS... 


low prices product support 
satisfied customers 

“When Data !/O decided to buy micro's we 

| shopped around for the bes! prices. 

Imagina aur surprise when we found 

Pacilic Computers! Full service attention 

at mail ordar prices, a combination that 

made my job much easier. informed, 
haipful and responsiva." 
Wes Gilbert 

Director, Mgmt. Services 


COMPUTERS 


Franklin, Kaypro, Tetetola Portable. 
Apple IIE, Altos, Zarba, Columbia 

Portable & Desktop PC's, nun 
more -1 we jd ej* -je 


GALL FOR LOWEST PRICE! 
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PRINTERS 
| Gemini 10x. .,........, $320 
Okidata 92. , , .. er , isi $528 
EK Ciablo620...... " , $952 
Mannesmann Talley 160. 
10" carriage w/traclor os . .,, S659 


Mannesman Talley 1801 
19" carriage w/tractor ...,2.1::. $661 


Daiseywriter 

17cps letter quality ABK , . . $9909 
Microbufler 64K sland alone -i.-. $280 
IDS Prism 132 v 

3.4K Buffer , , J'EN eii 
Olher Brands .. We Have Tham All! 


MRUPME 
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MONITORS 


BMC Green New Min TTTTT $89 
Amdek Amber . : . B179 
Tasan Amber , i íi. 8149 
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PFS Report ... , ait- i- ve? 888 
More than 1000 programs ate. SML 
Other Products - We have ‘em .. CALL 


IBM PERIPHERALS 


AST VO (no ram) w/1s. 1p.c.q ; 5219 
AST Mega Plus64K. 15. C ... $359 
Tandon TM100-2 drive _ $259 
Hercules Board 
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Lolus 123 . pred: » | GALL 
| Multiplan. $210 
| US Color & Monochrome 
Graphics Card. new product! .. GALL 


Davong, Corona. us rB55, s. Targa 
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tern), selects from its input those 
lines that contain some specified 
string. For example, 


ls | grap old 


prints those filenames from the cur- 
rent directory that contain the string 
old. 

A pipeline may consist of more 
than two commands; the input of 
each is connected to the output of its 
predecessor. For example, 


is | grep old | wc -l 


prints the number of files in the cur- 
rent directory with names containing 
the string old. 


Filename Generation 
Many commands accept arguments 
that are filenames. For example, 


Is ~] main.c 


prints information relating to the file 
main.c. The shell provides a mecha- 
nism for generating a list of filenames 
that match a pattern. For example, 


Is -jec 


generates, as arguments, to Ís all 
filenames in the current directory that 
end in ©. The character * is a pattern 
that matches any string including the 
null string. In general, shell patterns 
are specified using the following 
notation: * matches any string of 
characters including the null string; 
? matches any single character; [...] 
matches any of the individual char- 
acters enclosed. A pair of characters 
separated by à minus matches any 
character lexically between the pair. 
For example, 


[a-z]* 
matches all names in the current 


directory beginning with one letter 
from a through z. 


lustifredlepns/? + 
matches all names in the directory 


lusrifrediepns that consist of at least one 
character. If no filename matches the 


pattern, the pattern is passed, un- 
changed, as an argument. This 
mechanism is useful both to save typ- 
ing and to select names according to 
some pattern. It may also be used for 
finding files. For example, 


echo /usr/fred/ */core 


finds and prints the names of all core 
files in first-level directories of 
lust/fred. (Echo is a standard command 
that prints its arguments, separated 
by spaces.) This feature can be expen- 
sive, requiring a scan of all subdirec- 
tories of /usrffred. 

There is one exception to the rules 
given for patterns. The character . 
(period) at the start of a filename 
must be explicitly matched. 


echo * 


therefore echoes all filenames that 
don't begin with . in the current 
directory. 


echo .* 


echoes all filenames that begin with 
, in the current directory, This pre- 
vents inadvertent matching of the 
names . ("current directory") and ., 
("parent directory"). (Ls suppresses 
information for . and .. .) 

Care should be taken when you 
use the rm command with generated 
patterns. You could easily remove 
more files than you intend. To reduce 
the chance of error, first echo the pat- 
tern, as shown in this example: 


echo tmp^ 
followed by 
rm tmp* 


Be careful not to introduce a space 
between tmp and +, 


Interactive Use of the Shell 

When the shell is used from a ter- 
minal, it issues a prompt before read- 
ing a command. By default this 
prompt is $. It may be changed by 
setting the prompt string: 
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BY MAIL INCLUDE: 


—complete descnption of products requested 
—daytime phane number 
— Califomia residents add 6% sales tax 
—check or credit card number with 
expiration date [personal checks take 
18 days to clear) 
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. 1 935 
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Parallel Printer Port . . 
. Second Asynchronous Port .,..,....,.. 

Game Adapter (VO or SixPakPlus) .... 
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sets the prompt to be the string 
yesdear, If a newline (carriage return) 
is typed and further input is needed, 
the shell issues the prompt >. Mis- 
typing a quotation mark sometimes 
causes this. If the prompt is unex- 
pected, an interrupt returns the shell 
to read another command. This 
prompt may be changed by saying, 
for example, 


PS2-more 


Following login, the shell reads and 
executes commands typed at the ter- 
minal. VÚ your home directory con- 
tains a file named profile, the shell ex- 
ecutes it before reading any com- 
mands from the terminal. The follow- 
ing .profile is typical: 


date 

calendar 

MAIL =/usrispool/mailisrb 
HOME=/ustisrb 

PATH =.:./bin:/bin:/usr/din:$SHOME/bin 
TERMs... 


export MAIL HOME PATH TERM 


This profile also prints the date and 
checks the calendar reminder service. 
If you always use the same terminal, 
then you should set the TERM vari- 
able in the profile. 


Shell Procedures 

The shell may be used to read and 
execute commands contained in a 
file. For example, 


sh file arg, arg» . .« 


calls the shell (itself a program, called 
sh) to read commands from file. Such 
a file is called a “shell procedure.’ 
Arguments supplied with the call are 
referred to within the procedure 
using the positional parameters 
$1,$2,.... If the file wg contains 


who | grep $1 
then 


sh wg fred 


is equivalent to 
who | grep fred 


where $1 is replaced by fred, and sh 
is an append command. (The com- 
mand to end the case statement is 
esac, "case" spelled backward.) When 
append is called with one argument, 
as in 

wg tred 


is equivalent to 
sh wg fred 


This enables shell procedures and 
programs to be used interchangeably. 

Frequently, procedures are used to 
loop through the arguments ($1, 
$2.. . .), executing commands once for 
each argument. An example of such 
a procedure is tel, which searches the 
file lusrflibitelnos containing lines of the 
form 


fred 277-0123 
bert 277-0789 


Compatible w/all Rs 232 serial interface port ° Auto 
select baud rate * With or without handshaking * 
Bidirectional Xon/Xoff and CTS/DTR supported * 
Read pin compatible ROMS * Na personality 
modules * Intel, Motorola. MCS86. Hex formats š 
Split facility for 16 bli data paths * Read, program, 
formatted list commands ^ Interrupt driven. 
progres and verify rca! lime white 

sending data * Program single byte. 
block, or whole EPROM * Intelligent 
diagnostics discern bad and erasable 
EPROM ° Verify erasure and compare 
commands * Busy light " Complete 


w/Textool zero insertion farce socket — intelligent algorithm. Stand alone. 
and integral 0 VAC power (240 copies cight EPROMS a1 a time. 
VAC/50Hz available) With R5-232 option $999. 


DR Utility Package allows communica- 
ton with 7128, 7228, and 7956 
programmers from the CP/M com- 
mand linc. Source Code is provided. 
PGX utility package allows the same 
thing, but will also allow you to specify 
a range of addresses to send to the 
ragrammer. Verify. set the Eprom 
ype. 


MODEL 7316 PAL PROGRAMMER 
Programs all series 20 PALS. Software 
Included for compiling PAL source 

f$. 
Software Available for cpm! isis? 
TRSDOS MSDOS" 


1. TM of Digital Research Corp. ZB. 
2. TM of Intel Carp. 


5499 
MODEL | 


4. TM of Microsoft. 


Post Office Boz 289 
Waveland, Mississippi 39576 
(601 )-467-8048 
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MODEL 7956 
GANG PROGRAMMER 


Avocet Cross Assemblers are | 
le to handle 8748, 8751, 


. 6X, “tc. 
Available for CP/M and 
MSDOS computers, Order b 
3. TM of Tandy Corp. por type and specify 
ind of computer. 


Mode! DE-4 U/V Products 
hold 8. 28 pin parts. High 
qe professional constrac- 
tion. 


DEVELOPMENT HARDWARE/SOFTWARE 


| HIGH PERFORMANCE/ COST RATIO 
Al TE K. (601) 467-8048 
EPROM PROGRAMMER > 


$799 stand alonc 
MODEL 7956 


MODEL 7324 PAL PROGRAMMER 
Programs all series 20 & 24 PALS. 
Operates stand alone or via NS232. 


Model 7128-L1.L2.L2A .$209.00 
128224. .. .,9289. 


Model! 7128- 00 
DR DRS ...... 30.00 
DRSPGX or DR5PGX .$ 75.00 
Cross Assemblers , 3200.00 
XASM ifor MSDOS} 35250.00 
U: Y Eraser D 1 8 78.00 
RS2J2 Cables... .$ 30,00 
875] adapter |... $174.00 
8755 adepter . $135.00 
48 Family adapter $ 98.00 
£199 
MODEL 
7228 


i MODEL 7228 
` EPROM PROGRAMMER 

All features of Model 7128 plus 

Auto Select Baud „super fast adaptive 
programming algorithms. low profite 
aluminum enclosure. Programs 2764 
in one minute! 


MODEL ?128 EPROM PROGRAMMER 
Programe and Read: 


NMOS NMOS CMOS EEPROM BHMPU'S 
2508 2758 27Ct6 5213 8748 
2516 2716 27032 5213H 8748H 
2632 2732 Có7]b X28416 8749H 
2564 27324 27054 «= 48016 8741 
68766 2764 12816A 8742H 

27128 8?41H 
8755 17256 8751 
$133 
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A coloring book for your computer. 


This is no children's toy. This is 
no-nonsense quay, vet affordable. 
It's the Panasonic Digital Plotter — 
the high-speed peripheral that 
turns business computer graphics 
into high resolution full color 
hard copy. 

Nothing can match the Panasonic 
Plotter in its price range. It provides 
six-color graphics at a fast 400mm 
(16") per second, with a choice of 
fiber, ball point or plastic tip pens 
in black, red, purple, blue, green 
and brown. 

What's more, it's got a high level 
of built-in intelligence that greatly 
simplifies external programming. 
With simple commands, you create 
lines, circles and a full ASCII 
character set. Plus complex, color- 


ful grids, bar graphs and pie 
sections. All as easy as pie! 
Itfeatures an electrostatic paper- 
holding system for secure, high- 
stability plotting. An Automatic 
Chart Advance option for contin- 
uous, un-attended plotting. And 
three available interfaces — B-bit 
parallel, R8232C serial and 
GP-IB — for compatability with most 
common minis and micros, as well 
as for instrumentation graphics. 
For complete details, write or 
call today: Panasonic Industrial 
Company, Information Systems 
Group, One Panasonic Way, 
Secaucus, NJ 070984; C 
348- og In Chicago call (312) 
981-4824 


The Panasonic intelligent — 


Panasonic 
Industrial Company 
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1: Year Limited Warranty. 


The text of tel is 


for Í 
do grep $i «/usr/lib/telnos; done 


The default in list for a for loop is the 
positional parameters. The command 


tel fred bert 


prints those lines in /usr/libtelnos that 
contain the string fred, followed by 
those lines that contain bert. 

You can use procedures to tailor the 
command environment to your 
needs. Because procedures are text 
files requiring no compilation, they 
are easy to create and maintain. The 
capability to try out parts of a pro- 
cedure at a terminal helps in debug- 
ging. To further assist debugging, the 
shell provides two tracing mecha- 
nisms. If a procedure is invoked with 
the -v flag, as in 


sh -v proc 


the lines of proc are printed as they 
are read. This is useful when check- 
ing procedures for syntactic errors, 
particularly in conjunction with the 
-n flag, which suppresses command 
execution, An execution trace is spec- 
ified by the —x flag and causes each 
command to be printed as it is ex- 
ecuted. When errors in the flow of 
control are suspected, the —x flag is 
more useful than -v. 

During the execution of a pro- 
cedure, the standard I/O is left un- 
changed, allowing procedures to be 
used as filters. However, commands 
sometimes require inline data. A spe- 
cial input redirection notation, ««, is 
used to achieve this effect. For exam- 
ple, the editor takes its commands 
from the standard input. At a 
terminal, 


ed file 

calls the editor and reads editing re- 
quests from the terminal. Within a 
procedure, this is written 

ed file <<! 

ediling requesis 
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The lines between <<] and | are 
called a here document; they are read 
by the shell and made available as the 
standard input to the command be- 
ing executed. The string ! is arbitrary; 
a line that consists of the string 
following << terminates the docu- 
ment. There are a number of advan- 
tages to making “here” documents 
explicitly visible. The number of lines 
read from the procedure is under the 
control of the procedure writer, en- 
abling a procedure to be understood 
without having to know what com- 
mands such as ed do. Furthermore, 
because the shell is the first to see 
such input, parameter substitution 
can be optionally applied to the text 
of the document, 


Control Flow 

The case and for constructs provide 
for data-driven branching and loop- 
ing. The for loop notation is recog- 
nized by the shell and has the general 
form 


for name in wl w2... 
do command-tist 
done 


A command list is a sequence of one 
or more simple commands separated 
or terminated by a newline or ; 
(semicolon). Furthermore, reserved 
words like do and done are normally 
preceded by a newline or ;. A shel] 
variable called name is set to the 
words ul 92... in turn each time the 
command list following do is ex- 
ecuted. If in wl w2,., is omitted, the 
loop is executed once for each posi- 
tional parameter; that is, in $* is 
assumed. 

Another example of the use of the 
for loop is the create command 


for i do » $i; done 
The command 
create alpha beta 


ensures that two empty files, alpha 
and beta, exist and are empty. The 
notation >file may be used on its own 
to create or to clear the contents of a 
file. Also note the ; (or newline) re- 
quired before done. The notation <file 


may also be used to test for the exis- 
tence of a file. 

A multiple-way branch is provided 
by the case notation. For example, 


case $# in 

1) cal >> $1 i; 

2) cat >>$2 «31 |; 

°) echo usage: append from ] to ;; 
esac 


is an append command. (The com- 
mand to end the case statement is 
esac, "case" spelled backward.) When 
append is called with one argument, 


as in 
append file 


$f is the string 1 and the standard in- 
put is copied onto the end of file 
using the command cal >>$1. 


append lile1 file2 


appends the contents of filet onto 
file2. Lf the number of arguments sup- 
plied to append is other than 1 or 2, a 
message indicating proper usage is 
printed. 

The general form of the case com- 
mand is 


case word in 
pattern) command-list ;; 


esac 


each branch being terminated by ;;. 
The ;; preceding esac is optional. 

The shell attempts to match word 
with each pattern in the order the pat- 
terns appear. If a match is found, the 
associated command list is executed, 
and execution of the case is complete. 
Because * is the pattern that matches 
any string, it can be used for the 
default case. Caution: no check is 
made to ensure that only one pattern 
matches the case word. The first 
match found defines the set of com- 
mands to be executed. Below, the 
commands following the second * 
will never be executed. 


case $# in 


ec 


SuperSoft BASIC Compiler 


for CP/M-86; MS DOS, and PC DOS 


Compatible with Microsoft BASIC 


The SuperSoft BASIC compiler, available under 
CP/M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSII standard. 
If you want to compile BASIC programs under 
CP/M-86, PC DOS, and MS DOS, SuperSoft's 
BASIC compiler is the answer. 


Greater accuracy with BCD math routines 


If you have used other languages without BCD 
math, you know how disconcerting decimal round 
off errors can be. For example: 


With IBM PC* With SuperSoft 

BASIC BASIC with 
BCD math 

10 A=.99 10 A=.99 

20 FRINT A 20 PRINT A 

30 END 30 END 

Output: .9899999 Output: .99 


As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications where 
accuracy Is critical. 


SuperSoft's BASIC is a true native code compiler, 
not an intermediate code interpreter. It is a 
superset of standard BASIC, supporting numerous 
extensions to the language. Important features 
include: 


€ Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 

e Full PRINT USING for formatted output 

e Long variable names 

e Error trapping 

e Matrices with up to 32 dimensions 

e Boolean operators OR, AND, NOT, XOR, 
EQV, IMP 

e Supports random and sequential disk files with a 
complete set of file manipulation statements 

e IEEE floating point available soon as an option 


In addition, SuperSoft BASIC has no run time 
license fee. SuperSoft's line of fine language 
compilers includes FORTRAN, BASIC, C, and 
Ada. 


Requires: 128K memory 
BASIC compiler: $300.00 


SUPERSOFT LANGUAGES; THE STANDARD OF EXCELLENCE. 
Circle 446 on inquiry card. 


SuperSoft BASIC lefs me run compiled BASIC 
programs under either CP/M-86 or MS DOS. 


*Supersoft BASIC is compatible with Microsoft 
BASIC interpreter and IBM PC BASIC. Due to 
version differences and inherent differences in 
compilers and interpreters some minor variations 
may be found. Machine dependent commands 
may not be supported. The vast majority of pro- 
grams will run with no changes. 


Japanese Distributor: ASR Corporation 
International, 3-23-8, Nishi-Shimbashi, 
Minato-Ku, Tokyo 105, Japan. TEL. (03}-4375371. 
Telex: 0242-2723. 

European Agent: SuperSoft International Ltd., 

51 The Pantiles, Tunbridge Wells, Kent, England 
TN2 5TE. TEL. 0892-45433. Telex: 95441 Micro-G. 


FIRSTIN SOFTWARE TECHNOLOGY P Q Box 1628 Crampnag IL 61820 (217) 259-2112 Telex 270365 


Microsoft i2 a trademark of Microsoft Corporation. 
IBM PC is a trademark ol Internationa! Business Machines‘ poration. 
CP/M is a registered trademark of Digital Research. 
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Now a new micro computer based data acquisition and 
control front end that gives you:— 


Power that’s easy to use:— Plugs into any 
R5232C, RS422, or IEEE 488 port on your 
Personal Computer e Powerful Command 
functions that include: simple reads and 
writes, high speed block analog reads, 
pulse counting, frequency, change of 
state detection, direct thermocouple 
input, and more e Results in engineer- , 
ing units * Convenient screw termi- 4 
nal panels * Compatible isolated 

AC/DC 3 amp switchers and 


isolated input sensing ® 


Power that's easy to cost justify:— 
A full range of input output 
modules provide: 12 bit 
analog inputs with 4 
programmable 

ranges for inputs 

from + 10mV to 

+ 10V, digital I/O, 
counters, pulse output,” 

12 bit analog output, 

4-20 MA input/output. 
thermocouples * Stand 
alone mode with direct 
terminal support ° Remote 
operation * Communicates 
simultaneously to 

three computers e 

Internal diagnostics e 


Power that's easy to expand:— Plug 

in expansion to 1024 points + User memory 

allows downline load of user written functions 

and programs * EPROM space for special user 

functions * Rack mount hardware available for all options » 


TAURUS ONE 


IN U.S.A. IN CANADA 


C/O LMS. P.O. BOX 911 
P.O. BOX 1653 STATION "U" 
BUFFALO, N.Y. TORONTO. ONT. 
14203 Maz SP9 

(603) 673-6662 (613) 226-5361 
TELEX: 053-3577 


Write or call Jor more information to: 


TAURUS 
COMPUTER 
PRODUCTS 
INC. 


The case construction can also be 
used to distinguish different forms of 
an argument. The following example 
is a fragment of a cc command. 


for i 
do case $i in 
-[ocs] ... ; 
—*) echo unknown flag $i ;; 
=c) /lib/cO $i... 
*) echo unexpected argument $i ;; 
esac 
done 


To allow the same commands to be 
associated with more than one pat- 
tern, the case command provides for 
alternative patterns separated by a |. 
For example, 


case $i in 


-x|-) ... 


esac 
is equivalent to 


case $i in 


-[xy] ... 
esac 


The usual quoting conventions 
apply; thus 


case $i in 
YO. 


esac 


matches the character ?, 

When a command finishes execu- 
tion, it returns an exit status (return 
code). Conventionally, a zero exit 
status means the command suc- 
ceeded; nonzero means it failed. This 
Boolean value can be tested using the 
if and while constructs. The general 
form of the conditional branch is 


if  command-list 
then command-list 
else command-list 
fi 


The else part is optional. The value 
tested by if is that of the last simple 
command in the command list 
following if. Because this construc- 
tion is bracketed by if and fi, it may 
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In 1982 SuperSoft helped C programmers around the 
world move their applications from 8 to 16 bit operating 
systems with the first C compiler under CP/M-86? PC 
DOS, and MS DOS. 

With SuperSoft's new release of version 1.2.6, with its 
enhancements, upgrades, and improvements SuperSoft is 
helping those programmers stay ahead of the pack. 
SuperSoft was there when it counted in 1982 and will 
continue to be there for you in the future. Today there are 
several C compilers on the market, and you can look at 
them all. But if you want a C that's fully portable, 
syntactically compatible with UNIX version 7 C, rigorously 
tested, fast in both compilation and execution, packed with 
more library functions than any other, and produces a very 
highly optimized assembly code...then you'll find only one. 
The SuperSoft C compiler. 


Professional Quality 

Recently companies have been scrambling to catch 
up by releasing C compilers. SuperSoft started working on 
C over three years ago, and the work has never stopped. 
While others were struggling to put in features, SuperSoft 
was refining and polishing...adding the quality 
professionals depend on. 


Thoroughly Tested 

SuperSoft C has been tested with hundreds of 
commercial application programs. And all this testing has 
paid off...with a compiler that's highly reliable in every 
phase of operation. 


Portable 

SuperSoft C is now available in most operating system 
environments. Since we don't sell operating systems, we 
can support them ail. And as new operating systems 
become popular, SuperSoft C will be there. 
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superSoft's NEW C Compiler 
... when quality counts. 


Packed with Library Functions 
SuperSoft now has the most complete set of library 
functions available. All provided with source code. 


Thorough User Manual 

The new user manual is extensive—jammed with 
thorough explanations to help you every step of the way. 
And our technical hotline can help answer any additional 
questions. 


SuperSoft’s line of fine language compilers 
includes Fortran, BASIC, Ada, and C. 
So when quality counts, think SuperSoft. 


SuperSoft C, CP/M version: $275.00 
all other versions: $500.00 


FIRST IN SOFTWARE TECHNOLOGY P O Bos 1678 Champaign, IL 61820 (217) 358-2112 Telex 270385 


Japanese Distributor: 
ASA Corporation International, 3-23-8, Nishi- 
Shimbashi, Minato-Ku, Tokyo 105, Japan. 
Tel. (03)-4375371. Telex: 0242-2723. 


European Distributor: 
uperSoft International Ltd., 51 The Pantiles, 
Tunbridge Wells, Kent, England TN2 STE. 
Tel. 0892-45433. Telex: 95441 Micro-G. 


UNIX Is a trademark of Boll Laboratories 
CP/M-86 is a trademark of Digital Hesearch 
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be used unambiguously in any posi- 
tion that a simple command may be 
used. This is true of all the control- 
flow constructions. Furthermore, in 
the case of if there is no dangling else 
ambiguity, Apart from considerations 
of language design, this is important 
for interactive use. A C-language 
style if... then ... else, in which the else 
is optional, involves looking ahead to 
see if the else is present. In this case, 
the shell is incapable of determining 
that the lf construct is ended until the 
next command is read. 

The conditional AND and OR 
operators are also provided for test- 
ing the success of a command; they 
are written && and ||, respectively. 


(1) 


executes command, only if commarid, 
succeeds. It is equivalent to 


command, && command, 


It — command, 
then command; 
fi 


Conversely, 


eomimantd, || command, (2) 
executes command; only if command, 
fails, The value returned by these 
constructions is the value of the last 
command executed, Thus (1) returns 
true if and only if both command, and 
command, succeed, whereas (2) 
returns true if and only if either 
command, or command; succeeds. 

The whileloop has a form similar to 
if. 


while command-list 
do command-list, 
dona 


Command-list, is executed and its 
value tested each time around the 
loop. This provides a notation for a 
break in the middle of a loop, as in 


while a; b 
doc 
done 


First a, then 6, is executed. If b 
returns false, the loop exits; other- 
wise, C is executed and the loop 


resumes at à, This deals with many 
loop breaks, but break and continue are 
also available. Both take an optional 
integer argument specifying how 
many levels of loop to break from or 
at which level to continue, the default 
being considered one level. 


Variables 

The shell provides string-valued 
variables that may be used within 
shell procedures and interactively as 
abbreviations for frequently used 
strings. Variable names begin with a 
letter and consist of letters, digits, 
and underscores. 

Variables may be given values by an 
assignment or when a procedure is 
invoked. An argument to a procedure 
of the form name=oalue causes value 
to be assigned to name before execu- 
tion of the procedure begins. The 
value of name in the invoking shell is 
not affected. Such names are some- 
times called keyword parameters. 

Keyword parameters may be ex- 
ported from a procedure by saying 


export user box 


IBM PC-8087 SUPPORT FROM MICROWARE 


B7FORTRAN/RTOS" s atull ANSI- 
77 subset with 6087 extensions. [t generates 
in fine 8087 cade allowing use of ail 8087 
data types, including 32, 64 and 80 bit reais 
and 64 bit integers The complete subset VO 
ia supported Including intemal and External 
Files and List Directed I/O. Extensions 
include recursive subroutines, interrupt 
handlers and the generation of software 
interrupts. 87 FORTRAN/ATOS uses the Intel 
large memory model, allowing data/code 
structures which utilize the full megabyte. The 
compiler provides direct access to BOBA poris 
and supports logical! operations on B and 16 
bit operands normally treated in assembly 
language. 87 FORTRAN/RTOB is {deal for 
applications which are number intensie or 
control hardware. 95% of all "main frame" size 
programs compie and run without extensive 
editing. The price Includes Neid pn one 
year and RTOS.... 63667200 occas ;.51350 


DESSETTPERI! 


B7PASCAL/RTOS" is the most 
powerful compiler available to PC users at 
this time. It is an ISO-Standard Pascal, with 
B087-8088 exceptions These make it possi 
ble to use all the 8087 dala types directly, 
while generating modules in one of the threas 
Intel Memory Models Modules produced 
using differenl memory models can be imer- 
faced and linked. This gives tha user com- 
plete control of the memory model/speed 
trade off characteristic of iAPX cpus All 
axcepltiona to the ISO definition are clearly 
marked with a grey background in a manual 
which is a standard of the industry, and more 
readable than many tutorials. The compiler 
makes it posalble 1o cause or handle inter- 
rupta It also reads ports and performs all tha 
tasks necessary lo control |APX-86 hardware. 
Use of 87PASCAL guarantees you upward 
compatibility with future Intel processors and 
languages Includes RTOS ........ .. $1350 


RTOS" — Real Time Operating System 
RTOS is a MicroWare configured version of IRMX-86, Intel's legendary real time operating 
system. This DOS Is entirely re-entrant and provides many leatures found only on mainframes I1 
includes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All 


modules 


the compilers or ASM-86 are combined, loaded and managed with the 


produced by 
Utilities LINK-86, LOC-88 and LIB-86, These products make il possible to load modules 
anywhere in RAM, and resolve extemal references between runtime modules Overlays with a 
single root job are supported by the linker, Binding of Tr) is myosin i at tink or load 
600 


me. FTOS/ASM-B6/LIN K-B6/LOC-B8/LI B86.. 
Micro ::::: 
Kingston, MA 


02364 
(617) 746-7341 


Ware 


< awa cane * — wx - m = > 


You Can 
TalkTo Us! 
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MicroWare 8087 Products 
8087-3 CHIP - in stock.......... $223 


87 MACRO” - our development 
package for the IBM Assemoler includes 

a Preprocessor which translates 8087 
opcodes, source for a library of code macros, 
and a COMPLETE function library with 
trigonometrics, transcendentals, encoder/ 
decoder and conversions. ,.......... s. $150 


87 BASIC" - includes patches for 
BASCOM. COM, BASCOM.LIB and 
BASRUN.EXE and the MicroWare 8087 
runtime routines ,...... soia eo SISO 


MATRIXPAK" - assembly language 
matrix routines callable from any 8087 
compatible IBM compiler. Allows user- 
specified very large matrices Size is limited 
by available ram .,.,......... ... i262, 98150 


87 FASTPAK" - includes one Micro- 
Ware runtime library, the 87/88 Guide, an 
8087, and inatailation instructions. ..... $375 


87 /88GUIDE - an excellent tutoriat on 
writing 8087 code and interfacing it with 
compilers. Full of code thet runsL...,,.,.. $30 


Microsol Fortran 3.1. 02,212.04. nQeabensa 289 
Microsoft Pascal 3.3.,.. .......... ,...... 289 
Microsoft Business Basic Compiler. wee 495 
Microsoft C Compiler with Librarian ..... 450 


Computer Innovations CI/CB6 .,......... 945 
Supersoft Fortran IESXTITITINTTITTTITETEIYI 346 
Fri lae w `. . 
Abstat .. eee eee 
BAK RAM Upgrade WIL SAO E X | | 
Hayes Smartmodem 12008............ «, 488 


Sandstar Modular Expansion Boards..... call 
Epson FX-100 or G itoh Printers.,....... call 
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SuperSoft F ORTRAN 


SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test | 
the IBM FORTRAN in InfoWorld, p. 44, Oct. 25, 
1982. (While the differential listed will not be the 
same for all benchmark programs, we feel it is a 
good indication of the quality of our compiler.) 
Results are as follows: 


IBM FORTRAN: 38.0 Seconds EL ae 
SuperSoft FORTRAN: 2.8 Seconds 1 " wu 
Ñ 
`. | 
N `. = —-— a 

In its first release SuperSoft FORTRAN “At last, a FORTRAN compiler that works great on 
offers the following outstanding features: my 8086, 8087, and 8088 and Z-80 based systems!" 
1. Full ANSI 66 standard FORTRAN with SuperSoft FORTRAN: available 


2. Standard data types, double precision, 


varying string length, complex numbers ) : 
Pa SPAS NaN SOT Requires: 128K with CP/M-86 or MS DOS, 
3. Free format input and free format string 32K with CP/M-80 


Opu F Price: $425 (in each environment) 
4. Compact object code and run time support 


5. Special functions include string functions, 
dynamic allocation, time/date, and video 


access 
' P i in conjunction with SuperSoft, SuperSoft FORTRAN 
6. Debug support: subscript checking, good was developed by Small Systems Services, Urbana, IL, a 
i leader in FORTRAN development. 
runtime nere CP/M-80 and CP/M-86 are registered trademarks of 
7. Full IEEE floating point Digital Research. IBM PC is a registered trademark of 
a labi International Business ccu 
h m” I i Japanese Distributor: ASR ration International. 
Full 8087 support available as option 3-23-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan. 
($50.00). Tel. (03)-4375371. Telex: 0242-2723. 
European Agent: SuperSoft International Ltd., 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 STE. 
Tel. 0892-45433. Telex: 95441. Micro-G. 
Program developers: 


SuperSoft's family of FORTRAN compilers 
means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
ing fast no matter what the environment. 


Sur 


FIRST IN SOFTWARE TECHNOLOGY P O.Box 1828 Champaign. IL 61820 (217) 359-2112 Telex 270365 


The current compiler allows 64K code space 
and 64K data space with expansion anticipated 
in future releases. 
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We are speaking here of business sup- 
port of the arts, and what it can do for 
your clients, your employees and your 
company. 

In a word, lots. 

Because in addition to the rewards 
that the arts have to offer society, there 
are rewards that the arts can and will 
offer business. Very real, very tangible 
rewards, All very much in your com- 
pany's self-interest 


at T ica ara 


kis 
scores 7o, c Compan 


F ka L ap 
Benelite for All Sepléyang 
Deciding tg “hoe to clus 
and Why 
How to Administer a 
Contributlohà Frogram 


how ta Encourage Volunteare 
wnat 2- Corporate Ark 


a 
eoliaction Can taclud 
How ta et 


n9 Ar 
Morkplsce Flats to che 


To learn how to go about getting 
them-—or, as the case may be, how to 
go about it better--there's Partners. 

Partners is the first practical quide 
to corporate support of the arts. And for 
anyone who has anything at all to do 
with the arts—or would like to—it's 
indispensable. 

In it, you'll find dozens of examples 
of haw business and the arts have 
helped—and continue to help—one 
another. Detailed information. Mo-non- 
sense advice. Sources to turn to for 
guidance. Specifics. 


P For 
more information and prices, write us 
today at the address below. And see 
how much your business can get from 
supporting the arts. 

It's one of the few things in this 
world that's setfish and selfless at the 


same time. 
Partners. 


supporting the arts th 

e arts that 

doesn't leave 
to the imagination. 


Partners is published by the Cultural Assistance 

Center, Inc., a nonprofit service organization estab- 

fished to promote and assist cultural institutions. 
Write the Cultura! Assistance Center, Inc., 

330 West-42nd St., New York, (NY. 10036. 
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Modification of such variables within 
the called procedure does not affect 
the values in the calling procedure. 
(Generally, a process may not modify 
the environment of its caller without 
an explicit request on the part of that 
caller. Files and shared file descrip- 
tors are the exceptions to this rule.) 

A name with value intended to re- 
main constant throughout a proce- 
dure may be declared readonly. The 
form of this command is similar to 
the export command, 


readonly name . . . 


Subsequent attempts to set readonly 
variables are illegal. 

Variables within a procedure are set 
by writing, for example, 


user=fred 


The value of a variable may be sub- 
stituted by preceding its name with 
$4 


echo $user 


echoes fred. (Echo is a standard com- 
mand that prints its arguments, sep- 
arated by blanks.) The general nota- 
tion for parameter (or variable) sub- 
stitution is 


${name} 


and is used, for example, when the 
parameter name is followed by a iet- 
ter or a digit. If a parameter is not set, 
the null string is substituted for it. 
Alternatively, a default string may be 
given, as in 


echo ${d-.} 
which echoes the value of d if it is 


set, and , otherwise. Substitutions 
may be nested; thus 


echo $(d-$1) 

echoes the value of d if it is set; 
otherwise, it echoes the value (if any) 
of $1. A variable may be assigned a 
default value using the notation 


$id=.} 


which substitutes the same string as 
${d-.} 


unless d was not previously set, in 
which case it is set to the string .. 
(The notation §{...=...} is not avail- 
able for positional parameters.) 

When a parameter is required to be 
set, the notation 


${d?message} 


substitutes the value of the variable 
d if it has one; otherwise, message is 
printed, and execution of the proce- 
dure is abandoned. If message is ab- 
sent, a standard message is printed. 
A procedure that requires some pa- 
rameters to be set might start with 


: (user?) ${acct?} ${bin?} 


$3 * 


The : command is built-in to the shell 
and does nothing after its arguments 
are evaluated. In this example, if any 
of the variables user, acct, or bin are not 
set, the shell abandons execution of 
the procedure. Some variables have 
a special meaning to the shell (see 
table 1), 


Command Substitution 

Standard output from a command 
can be substituted in a way similar to 
parameter substitution, The com- 
mand pwd prints on its standard out- 
put the name of the current working 
directory. If the current directory is 
lusrfred/bin, the command 


d='pwd' 
is equivalent to 
d=/usrftred/bin 


The entire string between grave ac- 
cents ('...')is taken as the command 
to be executed and is replaced with 
the output from the command. The 
command is written with the usual 
quoting conventions except a ' must 
be escaped using X. For example, 


Ís ‘echo "$1" 


is equivalent to 


NOW THERE ARE TWO WAYS 
TO MAKE dBASE II ATREAT. 
(ONLY ONE IS GUARANTEED.) 


Let Autocode write your programs for you. 


For those of you with no desire to join the 
ranks of computer programmers just to get your work 
done, treat yourself to Autocode. Autocode is the 
easiest, fastest way to get what you want from dBase Il, 
because it generates complete, high quality programs 
from simple instructions. Whether you're a dBase Il 
master or just learning, you'll like the way Autocode 
writes powerful, elegant code with a minimum of effort. 
And you'll appreciate the fact that Autocode, unlike 
slower, less capable program generators, supports 
sophisticated dBase ll features like on-screen calcula- 
tions and multi-tiered criteria for report generation. 


dBase II is a registered trademark of Ashton-Tate. 
Autocode 1 is a trademark of Stemmos Ltd. 


Even if you're an experienced programmer, the consis- 
tent quality of Autocode's programs will win you over. 
Use Autocode without risk. 

Give it a try. For only $195.00, you get the 
unabridged Autocode disk and our concise, entertain- 
ing, clearly written manual. We're so sure you'll like 
the simplicity of Autocode's easy to use menu-driven 
operation, the only risk is that you'll never go back to 
dBase II alone. So for a taste of the best thing that's 
ever happened to dBase II, try Autocode. Contact your 
dealer, or call toll-free 800-262-8800 or (415) 777- 
3800. Or write Axel Johnson Corporation, 666 Howard 
St, San Francisco, California 94105. 


(a 
s? 


SHOME 


SCDPATH 


SPATH 


$PS1 


$PS? 


šIFS 


The exit status (return code) of the last command executed as a decimal 
string, Most commands return a zero exit status if they complete successfully 
and return a nonzero exit status otherwise. Testing the value of return codes 
is deferred until the section on ñ and whie commands. 


The name of the command procedure being executed. This variable can be 
used to distinguish cases when a command has more than one name. For 
example, the following script Is called ttytek and a link to the same file exists 
called ttybit. If the file has any other name, and is executed by that name, the 
default case applies. The command sets terminal options using the sity 
command 


case $0 in 
ttybill) stly erase ` H kill @ Ito tabs 7; 
ltytek) sity erase ^ H kill @ lak -tabs ;; 
'"? sity erase Hil gi 

esac 


The number of positional parameters (in decimal), used, lor example, in the 
append command to check the number of parameters, $# is also updated by 
the set command. 


The process number of this shell (in decimal). Because process numbers are 
unique among all existing processes, (his string is fraquenily used to 
generate temporary filenames Far example, 


ps a >Ampipss$ 
m 


The process number of the last process run in tha background (in decimal). 


Tha current shell flags, such as -x and -v. 


When used interactively. the shell looks al the file spacified by this vanable 
bafore it issues a prompt. If the specified file has been modified since it was 
last looked at, the shell prints the message you have mall before prompting for 
ihe next command. For user fred, this variable is set as MAH s fusrispoolmaliirod 


The default argument for the cd command. The current directory is used fo 
resolve filename references thal do nol begin with a / and is changed using 
the od command, For example, od lustifredibin makes Ine current directory 
Jusrflredibin. Cd with no argument is equivalent to cd SHOME 


Tha list of directones searched by cd. Each directory name is separated by : 
A typical setting of this variable, COPATH=: .. SHOMEMesk specifies that ed should 
search (he current direclory, Ihe parent directory, . , and §HOME/desk, II the 
cirectory Js exists, and [here is no sre directory in tha current directory, od src 
changes the directory to er and prints this string as canhrmatian. 


A list of directories thal contain commands (Ihe search path). Each lime a 
command is executed by the shell. a list of directories is searched for an ex- 
ecutable file. If $PATH is nol set, the current directory, in, and fusrbin are 
searched by default, $PATH consists of directory names separated by: For 
example, PATH=. fbin:$HOME/bin:fbin:iusribin specifies that Ine current directory (the 

before the first i}, Jbin, SHOME/bIn, /bin, and /usrfbin are ta be searched in that 
order. In this way, individual users can have their own commands In $SHOME/in 
accessible independently of the current directory. The directory in allows ac- 
cess to any directory named bin from the current directory This separates 
commands from data files within a directory associated with some project or 
activity. It the command name contains a I, the directory search Is not usad; 
a single attempl is made lo execute the command. The form Jemd may be 
used to bypass the search path for command in the current directory. 


The primary shell prompt string, by default, $. 


The shell prompts with $PS2 when more Input is needed; by default, the value 
IS >. 


The set of characters used for blank interpretation. 


Table 1: Veriables that have special meaning to the shell. In table ta, the variable $? is 
set after each execution of a command; all others are set initially by the shell. The variables 
in table Tb are typically set in the file profile in the user's home directory. 
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is $1 


Command substitution occurs in 
all contexts in which parameter sub- 
stitution occurs (including "here" 
documents) and the resulting text is 
treated the same in both cases. This 
mechanism allows string processing 
commands to be used within shell 
procedures. Án example of such a 
command is basename, which re- 
moves a specified suffix from a string. 
For example, 


basename main.c .C 


prints the string main. The following 
fragment from a cc command illus- 
trates the use of basename. 


case $A in 


w)  Bz'basename $A .c' 


sets B to the part of $A with the suf- 
fix c stripped. Here are some com- 
posite examples: 


for i in's -t; do... 


The variable is set to the names of 
files in time order, with the most re- 
cent files first. 


set ‘date’: echo $6 $2 $3, $4 


Print the date arguments in the order 
specified, e.g., 1970 Feb 3, 11:59:59. The 
output from date is Tue Feb 3 11:59:59 
GMT 1970 and the shell breaks up this 
output as arguments for the s& com- 
mand. The result is assigned to the 
positional parameters. 


a-'expr $a + 1° 


Increment the shell variable a by 1 
using the output from the expr 
command. 


Evaluation and Quoting 

The shell provides parameter sub- 
stitution, command substitution, and 
filename generation for the argu- 
ments to commands. Let's look at the 
order in which substitutions occur 
and the effects of quoting mechanisms. 


Circle 508 for dealer Inquirles, Circle 509 for end-user inquiries, ——» 


Your IBM PC 


Wizard-Spooler Full Feature Print Spooler Card. 


Same board supports parallel and serial printers. 


16K buffer with 32K or 64K optional. Lets you 
run the next task while old task is printing. 
Wizard PC Memorycard Gives you up to 256K 

of memory on a single plug-in-and-run board. In- 
creases computing efficiency and helps you 
achieve more of the real potential of your PC. 
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Your Apple 


Wizard BPO 32K Buffered Printer Output. Lets 
you continue using your Apple while the printer 
prints. BPO Parallel and SBO Serial for parallel 
or serial printers. Graphics, and text formatting, 
of course. 

Wizard IPI Intelligent Printer Interface. 

Realize your parallel printer's full capabilities for 
text printing, text formatting and graphics. 


Wizard EBI Epson Buffered Interface. For Apple, IBM PC and other computers. It mounts completely 
inside any MX or FX Series printer and gives you up to 64K of buffering so your computer won't be 
tied up while the printer is printing. EBI-Serial and EBI-Parallel for serial or parallel printers. 
Wizard plug-in performance products have been designed by Wesper Microsystems to help you 
get more out of your personal computer. Manage your computer, instead of letting it manage you! 
All Wizard products are covered by a two-year factory warranty. And they're available at all fine 


computer stores. 


WESPER — č 
JNiCROSYSTEMS 


A WESPERCORP COMPANY 
14321 New Myford Road. Tustin, CA 92680 (714) 730-6250 


Before a command is executed, the 
following evaluations occur. 


e parameter substitution, e.g., $user 
e command substitution, e.g., 'pwd' 


Substituted strings are not re- 
scanned. For example, if the value of 
the variable X is the string $y, then 


echo $X 


echoes $y. 

After these substitutions have oc- 
curred, the resulting characters are 
broken into words (blank interpreta- 
tion); the null string is not regarded 
as a word unless it is quoted. For 
example, 


echo ' ' 


passes on the null string as the first 
argument to echo, whereas 


echo $null 


calls echo with no arguments if the 
variable null is not set or is set to the 


Graphics 
for the 


null string. Each word is then 
scanned for the file pattern characters 
*, ?, and [...], and an alphabetical 
list of filenames is generated to 
replace the word. Each such filename 
is a separate argument. 

Metacharacters such as <, >, *, 7, 
|, and & have a special meaning. Any 
character preceded by a \ is quoted 
and loses its special meaning, if any. 
The \ is ignored; thus 


echo \?\\ 


echoes ?X. To allow long strings to 
continue beyond one line, the se- 
quence \ newline is ignored. 

A \ is convenient for quoting 
single characters. When more than 
one character needs quoting, the 
above mechanism is clumsy and er- 
ror prone. A string of characters may 
be quoted by enclosing part of the 
string between single quotes, as in 


echo '«' 


The quoted string may not contain a 
single quote. 


A third quoting mechanism uses 
double quotes and prevents inter- 
pretation of some, but not all, meta- 
characters. Within double quotes, 
parameter substitution and com- 
mand substitution occur but file- 
name generation and the interpreta- 
tion of blanks do not. The characters 
in table 2 have a special meaning 
within double quotes and may be 
quoted using X. For example, 


ech 0 "Sx" 


passes the value of the variable x to 
echo, whereas 


echo '$x' 
passes the string $x to echo. 


In cases requiring more than one 
evaluation of a string, the built-in 
command eval may be used. The eval 
command reads its arguments 
(which have therefore been evaluated 
once) and executes the resulting com- 
mand(s}. If the variable X has the 
value $y, and if y has the value por, 
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Appie Il ar lle. it contains more than BO programs in BASICA. Thay're listed 
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program disk is available. 
These programs will show you how to wrile your own 2D and 3D graphics 
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graphics commands and do 2D and 3D transiation, rotation, scaling, clipp- 
ing, windowing, hidden fine removal, shading, perspective, hi-speed anima- 
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This Is a professional 3 dimensional graphics design program. With Designer” 
you can inisraclively crente 3D drawings on the screen, rotata in 3 dimen- 
gions, enlarge, view in perspective, store on disk, recall and update. 
Run Designer”’- a cursor appears on the screen with a set of 3 dimensional 
coordinate axes. Move the cursor around in 3 dimensions identifying node 
points, ines and points defining curves. Curves (it through points using a 
cubic spline algorithm. Sea your 3D picture being created an the screen. 
X.y z coordinales are displayed as the cursor moves. Then enlarge, rotate. 
store your 3D picture on disk, recai) and modify. 
The piclure stored on disk is a text Me of node x,y,z coordinates and the 
lines and curves comprising the 3D object. Interface Designer" to other pro: 
grama through this disk file. Use Designer" BS a graphics pre-peocessor for 
your own applications aoítware. 
Designer” is supplied on disk in machine language with a user's manual. 
Perfect for CÁD/CAM applications. 
Please send CJ Appia Designar "$85 

CHIBMpe Designer- $85 
Mama 
Address 
City/State/Zip 

L] check anciosad O vise/mostercard 

cad meat dee 

call (617)934-0445 for faster delivery 
KERN PUBLICATIONS € P.O. Box 10298 * Duxbury, MA 02332 


then 
eval acho $X 


echoes the string pqr. 


Errors and Faults 

The treatment of errors depends on 
the type of error and on whether the 
shell is being used interactively. An 
interactive shell is one with I/O con- 
nected to a terminal. Execution of a 
command may fail for any of the 
following reasons: 


e [/O redirection fails because a file 
does not exist or cannot be created; 
in this case, the command is not 
executed 

e the command itself does not exist 
or is not executable 

e the command terminates abnor- 
mally; for example, with a "memory 
fauit" 

e the command terminates normal- 
ly but returns a nonzero exit status 


In all of these cases, the shell goes on 
to execute the next command. Except 


Business B 
Scientific 
Data 


parameter substitution 
command subsiitutton 
ends the quoted string 
Quotes the special characters 


Table 2; These characters have special 
meaning when enclosed in double quotes; 
they should be quoted using Ñ 


for the last case, an error message is 
printed. 

All remaining errors cause an exit 
from a procedure. An interactive shell 
returns to read another command 
from the terminal. Such errors 
include 


e syntax errors; e.g., if... then... dona 
e a signal such as terminal interrupt; 
the shell waits for the current com- 
mand, if any, to finish execution and 
then either exits or returns to the 
terminal 

e failure of any of the built-in com- 
mands, such as cd 


If any error is detected, the flag —8 


Applied 


causes the shell to terminate. 

Procedures normally terminate 
when an interrupt is received from 
the terminal. An interrupt is com- 
municated to a process as a signal. If 
cleaning up (e.g, removing tem- 
porary files) is required, the built-in 
command trap is used. 


trap ‘rm /tmp/ps$$: exit’ 2 


sets a trap for terminal interrupt 
(signal 2) and, if this interrupt is re- 
ceived, executes the commands 


rm tmpips$$; exit 


Another built-in command is exit, 
which terminates a procedure. The 
exit is required in the preceding ex- 
ample; otherwise, after the trap is 
taken, execution resumes at the place 
where interrupted. 

Signals can be handled by a pro- 
cess in one of three ways. They can 
be ignored, in which case the signal 
is never sent to the process; they can 
be caught, in which case the process 
must decide what to do; or they can 
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ing. Book contains program listings in BASIC alongside theory and documentation. 
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Bock gives clear, easy-to-read tutorial an errors, statistical distributions, 
hypothesis tests, varlance, covariance, regresalon, response surfaces and 
tima aerias, 22 programs calculate normal, chi-square, | and F distributions; 
variance with randomized blocks, Latin squares, facterials, response sur- 
faces. Hi-accuracy mulf-inear regression program has datu handing and transfor- 
mation, Also programs for hypothesis testing, sorting and smoothing. Numerous 
practical applications. 
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be left to terminate the process. If a 
signal is ignored on entry to the pro- 
cedure by invoking the procedure in 
the background, trap commands (and 
the signal) are ignored. 

A procedure itself may elect to ig- 
nore signals by specifying the null 
string as the argument to trap. A trap 
may be reset by saying, for example, 


trap 2 


which resets the trap for signal 2 to 
its default value (exit). 

The procedure scan exemplifies the 
use of trap without an exit in the trap 
command. The scan command takes 
each directory in the current direc- 
tory, prompts with its name, then ex- 
ecutes the command typed at the ter- 
minal. Interrupts are ignored while 
executing the requested commands 
but cause termination when scan is 
waiting for input. 


dz 'pwd' 
for i in * 
do iftest -d $d/$i 
then cd $d/$i 
while echo "$i" 
trap exit 2 
read x 
do trap : 2; eval $x; done 
fi 
done 


The command 
read x 


is built-in to the shell and reads the 
next line from the standard input and 
assigns it to the variable x. The 
command 


test -d arg 


returns frue if arg is a directory and 
false otherwise. 

To execute a command, a new pro- 
cess is created using the system call 
fork. The execution environment for 
the command includes I/O and the 
states of signals. The environment is 
established in the created process 
before the command is executed. The 
built-in command exec is used in the 
rare cases requiring no fork. 

The environment for a command 


run in the background, such as 
list *.c | Ipr & 


is modified in two ways. First, the 
default standard input for this kind 
of a command is the empty file 
idevinull. This prevents two parallel 
processes, the shell and the com- 
mand, from trying to read the same 
input. Chaos would otherwise 
ensue. 


ed file & 


allows both the editor and the shell 
to read from the same input at the 
same time. The other means of modi- 
fying the environment of a back- 
ground command is to turn off the 
quit and interrupt signals so they are 
ignored by the command, thus ena- 
bling use of these signals at the ter- 
minal without causing background 
commands to terminate. 


Summary 

You should now be able to begin 
using the Unix shell as a program- 
ming language to write your own 
shell scripts. Existing Unix com- 
mands can be easily combined to 
create your own tools. Some of the 
examples shown in this article are ex- 
tremely useful. I recommend that 
avid Unix users go on to greater pro- 
ficiency with the Unix shell. 

The major alternative to the stan- 
dard Unix "Bourne" shell is the C- 
shell developed at the University of 
California at Berkeley. The C-shell is 
superior for interactive use with its 
aliasing, history, and job-control 
facilities. But if you want to write por- 
table shell scripts that can be used on 
any Unix system, use of the standard 
Unix shell is recommended because 
it is available on all Unix systems. W 


Dr. Stephen Bourne is best kumon for his con- 
tributions to the Unix system, including the 
“Bourne” shell and the book The Unix System. 
An internationally known computer scientist with 
15 years of computer systems experience, he is one 
of the designers of the Cambridge Capability Com- 
puter and is recognized for his contributions lo 
programming-language design and compiler-con- 
struction techniques. Dr. Bourne can be reached at 
Silicon Graphics Inc., 630 Clyde Court, Mountain 
View, CA 94043. 
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with UNIX operating systems. 


Beat it with UniFLEX. 


a good thing secret. Our new 
UniFLEX Operating System for the 
68000 is better than the competi- 
tions UNIX operating systems or 
like offerings. Better in several 
ways. A whole new generation of 
users can now enjoy the efficiency, 
flexibility, and reliability that built 
our reputation. 

Want the full story? Call us. Or 
watch for more details. 

There is a superior alternative. 


Technical Systems Consultants, Inc. 
111 Providence Road 
Chapel Hill, NC 27514 USA 


Telephone: (919) 493-1451 
Telex II: 510-920-0540 


UNIX" is a trademark of Bell Laboratories. 
LIniFLEX "is a trademark of Technical Systems Consultants, Inc. 
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complete system that doesn't 
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delivered. 
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management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
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Expert Technical Support 
When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 
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Money Back Guarantee 
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Unix as an Application 
Environment 


A tools approach to the needs of the business community 


The operating system defines a 
computer's environmerit. And the 
first requirement of an environment 
is that it be reliable. Users need a 
robust software foundation—one 
that’s not susceptible to a crash yet is 
able to exit gracefully when neces- 
sary. The systemis stability should 
quell the need for releases of new ap- 
plications, and the sponsoring organ- 
ization should provide reliable sup- 
port. Generally speaking, the oper- 
ating system should be mature. 

Users also have secondary: needs. 
The operating system must provide 
a framework for its two kinds of 
üsers: the developers and the end 
users. Developers are most produc- 
tive when they have good tools to aid 
the programming process. These 
tools include languages, debugging 
aids, text editors, and other utilities. 
End users have an entirely differént 
set of needs. They should be isolated 
from the esoterica of the computer 
and be given something that is easy 
to use. 

Finally, various technical features 
are needed: 

e the ability to handle multiple users 
è interprocess communication and 
concurrent operations so that 
users and their tasks can work 


together 


by Mark Krieger and Fred Pack 


e communication capability so that 
users on different machines can 
work together 

e file locking so that users do not get 
in each others' way 

® arich set of utilities so that we are 
spared from having to create our 
own routines 

® portability so that the programs 
we write today will continue func- 
tioning in the advariced machines 
available in the future 

® a large body of applications so that 
the computer can immediately 
perform useful work for us 


Because it meets these criteria, we 
believe that the Unix operating sys- 
tem is one of the systems of choice. 


General Software Problems 
Unfortunately, most designers of 
operating systems neglect the heeds 
of the end user. The early designers 
didn't expect their systems to be used 
in the mass market, and later design- 
ers patterned their products after the 
originals to provide compatibility. 
Furthermore, most computer users 
were technically adept; system soft- 
ware "hand holdihg" wasn't neces- 
sary. Finally until quite recently 
microcomputers’ limited computa- 
tional power kept designers from de- 


voting the machine resources re- 
quired to make the system software 
easy to use. 

These historical problems are being 
overcome due to the dramatic drop 
in microcomputer prices and the in- 
crease in computer capabilities. 
Stated simply, a low-cost computer 
must not require extensive operator 
training. The typical computer user 
is someone with a problem to solve, 
not a computer professional. 

The increased computer “horse- 
power,” storage, and graphics capa- 
bilities that are standard today per- 
mit the system designer to make the 
system infinitely more pleasant to use 
for both computer professionals and 
the problem solver. 

The historical problems of operat- 
ing systems center on their tenden- 
cy to be cryptic, unfriendly, and un- 
standardized. Phrasing a command 
precisely can require extensive study 
of a dense, technically oriented, and 
(usually poorly worded system man- 
ual. Occasionally, machines respond 
even to proper commands with 
system-error-messages such as 
BDOS ERROR or ERR ON DEV 0/1, 
which are incomprehensible. The 
user may find that his data is lost 
because he forgot to issue the SYNC 
command when he turned off the 
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machine. 

integrated software application 
packages such as 1-2-3 from Lotus 
Development and Visi On from Visi- 
corp provide session guidance, com- 
mon data and command structures, 
and consistent documentation. How- 
ever, a fully integrated environment 
can be achieved only by the underly- 
ing operating system. Apple's Lisa is 
the first of such systems. Lisa pro- 
vides extensive graphical representa- 
tion, lets users issue commands 
without keying, and can exchange 
data with all the integrated applica- 
tions. 


Alternatives 

Several operating systems are vy- 
ing for a significant share of the 
microcomputer marketplace. The 
primary ones are CP/M, MS-DOS, 
Pick, and Unix. Lisa-style operating 
systems will soon be contenders. 

CP/M: CP/M was the first signifi- 
cant microcomputer operating sys- 
tem. Consequently, it has the largest 
collection of application software. 
Because the older microcomputers 
had limited power, CP/M did not pro- 
vide sophistication for either devel- 
opers or users. Updated versions 
have added concurrency, multiuser 
capability, and portability. Many of 
CP/M's features have become de facto 
standards because of CP/M's popu- 
larity on 8-bit computers; however, 
CP/M is hampered by its limited 
abilities. 

M5-DOS: MS-DOS, designed for 
the newer 16-bit machines, remains 
largely compatible with the com- 
mand syntax of CP/M. This has 
proven to be a winning strategy, and 
MS-DOS is very successful. At this 
time, MS-DOS is not portable and 
runs only on the 8086 microprocessor 
family. MS-DOS is evolving to more 
closely resemble Unix, by mimicking 
the tools approach and file structure, 
which is so useful for program devel- 
opment and applications, 

Pick: the Pick operating system, an 
applications environment, was de- 
signed around databases and query 
facilities, which means it is easy to 
use. Because it permits programming 
only in BASIC, it is not efficient for 
math or computational applications. 
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Of course, a good deal of data pro- 
cessing is concerned specifically with 
databases. Pick is portable and runs 
on a wide range of machines. Origi- 
nally designed for larger machines, it 
has the sophisticated facilities busi- 
ness users demand. 

Unix: the Unix operating system, 
designed by Bell Laboratories 10 years 
ago as a program-development base, 
originally ran on minicomputers. It is 


Several operating 
systems are vying for a 
significant share of the 

microcomputer 
marketplace. The 
primary ones are CP/M, 
MS-DOS, Pick, and 
Unix. 


very portable and has migrated both 
up- and down-scale. Though a fine 
development system, until recently 
Unix lacked application programs 
and was not for the end user. It has 
always provided an integrated, con- 
sistent, and powerful environment to 
software developers through the 
tools approach. We'll discuss Unix's 
strengths, weaknesses, and potential 
in greater detail later. 

Lisa: the Lisa-style operating sys- 
tem will have a profound effect on 
the front-ends of all future operating 
systems. À Lisa user sees a graphics 
display with pictorial representations 
instead of words. He operates the 
system by manipulating a mouse, 
which moves the cursor among the 
pictures (or "icons"), each of which 
signifies a command or the data to be 
handled. In addition, extensive use 
is made of windowing, which en- 
ables the user to see several displays 
at once. 

Mice and windows are proliferating 
in new application designs even for 
other operating systems. For in- 
stance, Multitool-Word, a new word 
processor from Microsoft, uses a 
mouse and multiple windows, as do 
Visi On and the Unipress EMACS ex- 
tensible screen editor for Unix. 


Strengths of Unix 
Unix has a reputation as the best 


environment for writing and main- 
taining programs, but it is considered 
a poor basis for end-user applica- 
tions. We feel that the acclaim is just- 
ly deserved, but the negative senti- 
ment is not as appropriate regarding 
applications use. 

Unix is multiuser: because the cost 
of a machine is borne by several 
users, it can be lower than multiple 
single-user alternatives. Other oper- 
ating systems are moving toward 
multiuser capability, but Unix has 
always had this facility. 

A less obvious advantage of multi- 
user systems is the availability of 
shared data. Most applications rely 
on a database of some kind, and this 
data is usually of genera] interest to 
the user community. While networks 
of single-user machines can theoret- 
ically access a common data bank, in 
practice this is a cumbersome 
process. 

Another inherent virtue of multi- 
user systems is the ability to develop 
software jointly, Large projects re- 
quire many people, and the in- 
dividually created components be- 
come integrated during the course of 
the project. Interim testing and final 
integration are greatly simplified 
when all the components reside on 
the same computer. MP/M, a mem- 
ber of the CP/M family, is available in 
a multiuser format, as is Pick. Lisa 
and MS-DOS 2.0 are not multiuser 
systems. 

Multitasking capability: the process 
of running more than one program 
concurrently is another asset of the 
Unix system. This permits you to do 
more than one job at your terminal: 
for example, you could query a 
database while printing a lengthy 
report. Most microcomputer operat- 
ing systems do not provide this capa- 
bility, and even some mainframe 
operating systems limit the scope of 
multitasking. Unix has no built-in 
constraints on the degree of concur- 
rent work, 

Unix ts the best program-development 
system: though most computer users 
are not programmers, they do rely on 
the programmers' creations. Thus, 
Unix applications can be particular- 
ly sophisticated because the develop- 
ment environment is so rich. 


A number of standard languages 
are included in Unix, among them C, 
assembler, and FORTRAN. Pascal, 
COBOL, BASIC, and Ada are also 
available. C combines the efficiency 
of assembly-language with the con- 
trol structures of modern high-level 
languages. Many applications exist 
for most of the other languages. Unix 
also provides several editors and de- 
bugging aids. The standard ed line 
editor is usually supplemented with 
the vi screen editor, which is now 
part of Unix System V. 

The concept of reusable tools per- 
mits existing program segments to be 
strung together. Many applications 
require sorting of data, for example. 
Under most operating systems, the 
programmer must either write his 
own sort or obtain a commercially 
available one. Using this sort may be 
a separate job step. As one of its hun- 
dreds of built-in utilities, Unix in- 
cludes a sort that can be run as a con- 
current task or as a separate step. All 
of these utilities can interface with 
either terminals or files and com- 
municate with each other. An exam- 
ple is the /RDB database package. 
(RDB is a collection of approximate- 
ly 40 interacting tools that let you 
build a relational database without 
writing a single program. 

An advanced file system: historically, 
operating systems organized files in 
a "flat" structure so that users’ data 
and programs were commingled. As 
system complexities and disk sizes 
grew, flat file systems became in- 
tolerable. Unix provides a far ad- 
vanced method of managing data 
and programs: the tree-structured file 
hierarchy. 

In Unix, files are members of direc- 
tories, which are themselves mem- 
bers of higher-level directories. Data 
and programs can therefore be orga- 
nized coherently according to need. 
Any file or directory can be protected 
against unauthorized access. This 
protection extends to read/write/ex- 
ecute access for specific users, groups 
of users, and the entire user com- 
munity. The file system is easily 
navigable from within programs or 
the command line. 

Unix has extensive communications 
capabilities: standard Unix utilities 


transfer files between computers. In 
addition, the communications pack- 
age permits a user to pass through 
one computer and log into another. 


Weaknesses of Unix 

The most often cited criticisms of 
Unix are its "user unfriendliness,” its 
tendency to destroy files when the 
hardware crashes, its lack of record 
interlock needed to permit multiple, 
simultaneous write access to shared 
data, and the lack of a body of avail- 


able applications. Until recently, the 
Bell System seemed unconcerned 
with the commercial potential of its 
Unix product and thus did not take 
the steps needed to ensure its success 
in the marketplace. 

User unfriendliness: Unix was de- 
signed for computer professionals, an 
audience that appreciates terse com- 
mand syntax because a minimum of 
keystrokes are needed to get results. 
Thus, to copy files you enter cp in- 
stead of “copy.” This minimalist 
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A copy of any dBASE II" data file, 
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The compressed file will save 
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philosophy extends to the Unix 
manuals, which require considerable 
study to comprehend. Few examples 
are given, which further makes the 
system difficult to learn. 

In reality, Unix is no harder to use 
than any command-line-oriented sys- 
tem. You must learn the syntax of the 
commands, and Unix cannot be 
faulted for having so many com- 
mands; these commands, after ail, 
are what give it great power. The 
commands use a standard format 
and syntax, unlike some competing 
products. [n addition, the develop- 
ment of new menu-oriented shells is 
making Unix more accessible to the 
end user. The documentation is im- 
proving considerably, and numerous 
books have been written on Unix, 
which improve the learning process. 

Prapensity to destroy files: the 
criticism goes back a few years. 
Because Unix uses a “write behind” 
tile mechanism to improve disk per- 
formance, there is a risk of file cor- 
ruption or data loss if the hardware 
is not properly turned off (e.g., dur- 


ing a power failure). Such file losses 
occurred with regularity years ago; 
however, recent improvements have 
made Unix at least as robust as other 
systems, 

Lack of record interlock; the lack of a 
record-interlock feature has been a 
serious impediment to widespread 
commercial use of Unix, Most data- 
processing applications require users 
to share a common database, and, as 
discussed earlier, Unix made shared 


Unix comes with C and 
FORTRAN, and other 
languages are 
becoming available as 
demand increases. 


data possible by its multiuser nature. 
Unfortunately, Unix did not protect 
these files against simultaneous write 
access, which created the risk of file 
degradation. Of course, application 
developers could arrange for their 
own protection, and many did. Even 
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|| mentations have been for 


so, the operating system is the best 
place for such protection, and Unix 
has not had it until recently. 

The Bell System: another criticism of 
Unix has been that it is a creature of 
the Bell System, whose interests may 
not correspond to those of the com- 
mercial computer world, This obser- 
vation has certainly been valid, and 
as Unix progressed (without com- 
plete upward compatibility) from Ver- 
sion 6 to 7, and later from System III 
to V, observers had the right to feel 
that the system was too unstable for 
them to rely on. 

Bell has clearly responded to those 
objections: the royalty fee has been 
reduced, the company has promised 
that it will not make future enhance- 
ments at the expense of compatibili- 
ty, and Bell Labs has begun working 
closely with the major hardware 
manufacturers so that Unix can be 
available in a standard manner on all 
the popular 16-bit microprocessors. 


Unix as an Applications Base 

Unix is a sound vehicle for appli- 
cations programs. The body of exist- 
ing, commercially available Unix 
applications is not yet very large 
because until recently few microcom- 
puter manufacturers supplied Unix 
with their machines. Applications are 
written as authors see a new market 
develop, and authors can reliably be 
expected to service the Unix area, just 
as they have flooded the MS-DOS 
arena, which did not even exist two 
years ago. 

For years Unix has been the 
primary system in many research 
labs and engineering firms. These 
centers have designed many applica- 
tions for internal use, and some of 
these are now appearing commer- 
cially. 

Languages: Unix comes with C and 
FORTRAN, and other languages are 
becoming available as demand in- 
creases. Thus, both RM and CIS 
COBOLs, which are very popular on 
CP/M systems, now exist for Unix. 
BASIC from Microsoft and SMC have 
been ported. The first Ada imple- 
nix 
because Unix offered the best devel- 
opment base for its authors. Pascal, 
BASIC, and FORTRAN from SVS are 
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available from certain hardware 
manufacturers. 

Menu systems: the "user unfriend- 
liness" issue has been disposed of by 
front-ends to Unix, which replace the 
command-line interpreter (shell) with 
a formatted screen that displays a 
menu. For example, Fortune and 
Altos Unix machines both include a 
menu shell. In addition, Unipress's 
menu system can be tailored easily 
either as a replacement Unix shell or 
as a front-end to any application. 
Properly configured menus can 
significantly reduce the learning 
period and error rates and guide the 
user. 

Word processors and editors: Unix in- 
cludes both word processors and text 
editors: the nroff/troff package is ex- 
tremely powerful, although difficult 
to learn and use; the ed line editor 
has recently been supplemented with 
the full-screen vi product. 

Software vendors are now provid- 
ing excellent additional tools. The 
XED, Horizon, LEX, and the Fortune 
Forword word processors have fea- 
tures heretofore available only on ded- 
icated word-processing machines. 

EMACS is a screen editor that has 
migrated to Unix from its origins on 
DEC 10/20. This product has extraor- 
dinary powers; for example, multiple 
windows enable several files to be 
edited simultaneously, and a built-in 
compiled MLISP programming lan- 
guage provides great extensibility. 

Spreadsheets: the microcomputer 
age was to an extent built upon the 
spreadsheet. Such programs are now 
available for Unix. The Unix environ- 


ment is so powerful that spread- 
sheets like Ultracalc have no practical 
limits on the numbers of rows or col- 
umns. Unicalc is compatible with 
Visicalc and Supercalc. Both these 
spreadsheets are written in C, so they 
can be placed easily on any Unix 
machine. Multiplan is also available. 

Database and ISAM: because Unix 
itself does not provide a keyed file 
mechanism, products have been 
written to fill this need. (Only Pick 
has been designed with a built-in 
database.) A variety of modern rela- 
tional databases are now available. 
Mistress, Informix, Unify, Ingress, 
and /RDB are all tailored for Unix. 
Some of them also support query 
languages. 

Programmers often want to access 
data based upon a key or index, with- 
out needing a full database system. 
The Phact ISAM (indexed sequential- 
access method) system from Uni- 
press enables the C language pro- 
grammer to build and maintain so- 
phisticated multi-index, variable- 
length record, ISAM files. The Infor- 
mix package also has an ISAM 
system. 

Emulators: because so much soft- 
ware is designed for the older 8080/ 
Z80 CP/M computers, several Unix 
software houses have written emula- 
tion packages that can interpret CP/M 
object code. This capability vastly ex- 
tends the range of usable applications 
for Unix. Because Mimix, an 
emulator for CP/M, is written in C, 
it is portable and runs on PDP-11, 
VAX, 8086, and MC68000 Unix sys- 
tems. The Bridge is another example. 


Emulators for MS-DOS, Apple 
DOS, and CP/M-86 should be avail- 
able soon. 

Business applications: the word pro- 
cessors and spreadsheets mentioned 
above are the first step toward full 
business applications. In addition, 
now that COBOL and BASIC func- 
tion on Unix, a tremendous body of 
application software for business can 
be ported to Unix. The Open Sys- 
tems and MBSI financial packages 
already function on Unix, and others 
are following. 


Summary 

This powerful operating system is 
demanding new applications; its soft- 
ware foundation is growing, and Bell 
Labs' decision to lower royalties and 
work with equipment manufacturers 
is giving Unix a needed push. As a 
result, great numbers of microcom- 
puter users are being attracted by this 
multiuser operating system, no 
longer labeled unfriendly since the 
implementation of front-end menus. 
The Unix system is catering to the 
needs of both developers and end 
users, and a continued increase in 
widely known business applications 
will ensure that Unix meets its 
potential. 


Mark Krieger earned an M.S. in computer science 
from Pratt Institute and was a visiting computer 
scientist a! CERN in Geneva, Switzerland. He is 
president and cofounder of Unipress Software. 

Fred Pack earned an M.B.A, from New York 
University. He is vice-president and cofounder of 
Linipress Software (1164 Raritan Ave., Highland 
Park, N] 08904). 
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s Allows 2-way transfer, 
* Quick, reliable, and inexpensive. 


‘Microtech 
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s Needs only one system to transfer data. 
s Converts source code and data files. 
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Whatever you sell—product or service—if you're in 
business with CADO. .. you're in business. 

It’s that simple. CADO has a computer system to help 
you keep track of every side of your specific business— 
inside and outside. 


Here's why more and more businesses are choosing 
CADO: 


EXPERIENCE. CADO has been installing tumkey solu- 
tions to specific business problems for ten years—an eon 
in high-tech time. 

SOFTWARE. Hundreds of programs are available 
through CADO's vast Distributor network. Your nearby 
CADO office has a staff of professional programmers 
who can also design or adapt an application tailored to 
meet your exact needs. 

EXPANDABILITY. You can start with a desktop system 
(video terminal and printer) and grow—with CADO —to 
a ó4-terminal system with 1.1 billion bytes of storage. The 
fact is, the CADO supermicro outperforms many mini- 
computers that cost tens of thousands of dollars more. 


Even if your business isn't pictured here... 
CADO has the computer system you need. 


plete word processing capabilities. WordBase does all 
your word processing, lets you generate custom reports, 
prepare forms, and create unique data bases—all with- 
out hiring a technical staff. 


So whatever business you're in—put yourself in 
this picture. Call 800-556-1234, ext. 128; in California, 
800-441-2345, ext. 128 for the name of your nearby 
CADO Distributor. Or send in the coupon below. 


A CONTEL COMPANY 


CADO Systems Corporation 
2055 West 190th Street * PO. Box 3759 * Torrance, CA 90510 
(213) 323-8170 * Telex 66-4711 CADO TRNC 


My business is 
Please rush me more information now about the CADO system 
| need. 


Complementing all that data processing power, you COMPANY 
get CADO's exclusive WordBase” which combines power- | 
ful data capture techniques and output control with com- CITY. STATE 0 P. i 
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How HP business graphics 


Enhance your reputation for being more pro- 
fessional, persuasive, credible and effective 
than your competition with the new HP 7475A 
Business Professional’s Plotter. 


Make a first impression that lasts 


The vital importance of graphics to today's business professional 
cannot be overstated. In survey 

after survey, statistics prove 
graphics can help you yf 
spot trends and relation- 4 
ships quickly, | 
analyze data : 
accurately, and 
communicate 
your ideas 
with more 


clarity 
and power 
than in any 
other way. š 
Even more im- 

portant, graphics 
can actually increase 
personal and company 
productivity. And create a i 
first impression of quality and 

professionalism that lasts and lasts. 


Graphics: the end to meetings 
that go nowhere 


in a fascinating research project conducted by The University of 
Pennsylvania, 123 MBA candidates were involved in a study 
designed to test the effectiveness of business graphics in meeting 
situations. The results were startling. In the group where visual 
aids were used: 

* Meetings were shorter: The study showed a 28% reduction in 
meeting length when transparencies were used. 

* Group consensus was faster: Agreement was reached by 79% of 
the group using transparencies, compared with only 8% among 
the control group using no visual aids. 

s The decision process was accelerated: 64% of study participants 
said they made their business decisions immediately after the vis- 
ual presentation. When overheads were noi used, the control group 
said they delayed decision-making until some time after the group 
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discussion following the presentation. 

* Presenters with visual aids were perceived as bemg more profes- 
sional, persuasive, credible and effective than those not using 
visual aids. 


Now, with the new HP 7475A Business Professional's Plotter, 
your meetings can have immediate and productive results like 
these. 


How the quality look 
of HP graphics can help 


The way you present your information can be equally as important 
as the actual information you're presenting. that's where the 
new HP 7475A Business Professional's Plotter lets your profes- 
sionalism shine through. 


Standards unsurpassed in the 
plotter business 


The technical standards of the HP 7475A have no equal for pro- 
ducing quality graphics. With a resolution of one-thousandth-of-an- 
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pe return precisely to a given point) assures that intersecting 
ines and ci shapes will meet exactly The result is high-quality 
charts and graphs you'll be proud to present. 


Why 6 pens when experts say 4 will do? 


ee. pn industry experts maintain that. 
good graphics contain four colors per | 
chart. But Hewlett-Packard goes the 4 
experts two better by providing a 4 
six-pen carousel, sa you can J 
store and use pens of different 
widths— thick pens for 
bold headings and thin 
pens for details. And 
with six pens, you 
won't have to 
waste valuable time 
changing them. That's 
important when "the 
boss wants to see your pre- " 
sentation in twenty minutes!" 
With the HP 7475A, you also 
get automatic pen capping to pre- 
vent pens from drying out between 
uses, and special "pen damping" 
(gently lowering the pen to the paper or 
transparency) to increase pen life and ensure better line quality... 
use after use after use. You also get a rainbow of 10 colors to 
choose from, in two line widths. 


Your choice: 2 paper sizes and today's 


most popular graphics software packages 


While most professional business applications will be satisfied with 
standard 8% x 11" paper or transparencies, the HP 7475A adds the 


can be the key to your success. 


capability of plotting on larger 11 x 
17" media, too. The larger plots are 

especially well- suited for time lines, 
PERT charts, schematics and engineering 
drawings. 

Best of all, you don't have to be a p 
to produce quality graphics on the HP 7475A. 
lts supported by a variety of professional graphics 
software packages for both HP and non-HP desktop 
and personal computers. 

Naturally, speaking of software compatibility leads us to 
hardware compatibility, . . . 


Compatible with almost any personal 
computer in the marketplace today 


With two interfaces available, the HP 7475A quickly “makes friends" 
with most models of today's most popular personal computers, 
including IBM? Appie™ Compaq!" Osborne* and Commodore™ 
--as well as a host of HP computers. 


The cost? Surprisingly affordable 


The new HP 7475A Business Professional's Plotter is an amazingly 
affordable $1895. When you consider that a typical fee for a single 
five-color transparency from a graphics service is $50— and that 
the same transparency can be prepared for about $] in materials 
on the HP 7475A —the return on your investment is almost 
immediate. 


Another choice: HP's low-cost, 
high performance 
Personal Computer Plotter 


For the "business on a budget; you may also want a look at our 
2-pen Personal Computer Plotter, the 7470A. Its low cost fonus 
$1095) is as remarkable as the quality of its plots. With ve e 

the same features as the new HP 7475A, the HP 7470A plots 
on a single paper size (8% x 11"). It stores and caps two pens, 
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and you can easily change the pens 
yourself for multi-color plotting. Best of 
all, the HP 7470A 2-pen plotter lets you 
turn your personal computer into a personal 
graphics workstation for only $1095. 


Send for your FREE “Better 
Presentations Package" today! 


For a FREE sample plot, overhead transparency, and more 
details, mail the coupon below today. We'll also enclose a list 

of software packages you can use with the HP 7475A or HP 74704. 
toll-free 800-547-3400. 


578 HEWLETT 
ra PACKARD 
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For the name of your nearest 


Hewlett-Packard dealer call 


I ready to gain a reputation for being more profes- | 
| sional, persuasive, credible and effective than my competition. | 
j Please send me your FREE "Better Presentations Package, so | 
j ] can learn more about the new HP 7475A Business Profes- ] 
i sional's Plotter and the HP 7470A Personal Computer Plotter. 
i l a mr I will receive this valuable package without cost 
or obligation 
IN 
ame 

| Company 
| Address 

| City/State & Zip 
| Phone Number ( 
My computer is 

i 

| 


Send to: Hewlett-Packard i 
16399 W. Bernardo Drive, San Diego, CA 92127 Í 
Attn: ep Communications 13303 ato p 
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WOULD YOU BELIEVE 3 OUT OF 4 SUMO WRESTLERS RECOMMEND CASES WY COMPUTER MATE’? 
Neither do we. But, it wouldn't surprise us. Because our cases are built 


with brute strength, able to take a tough beating from even the mighli- 
est challengers. 
Stop wrestling with your compuler equipment. Wilh our cases you 
have ease of transportation plus maximum protection for all your 
components. Standard cases available for IBM, DEC, Apple, TI, 
plus many others. Custom built cases are also available to | 
help protect almost any configuration of sensitive equipment. — 
For loss prevention, each case has a 3° x 5° personal 
identification frame and individual serial number 
with toll free number. And like all Computer- 
~ Mate products, each case is pre-screened 
for excellence and backed with a 100% 
unconditional guarantee. 


Chances are your 

computer equipment will 
never undergo a heavy bout 
with a Sumo wrestler, 

but with protection from 
Cases by Computer-Mate™ 
the odds are 3 to 1 your 
equipment would win. 


For order/intormation contact: 

Computer-Mate, Inc. 5 

1006 Hampshire Lane, Richardson, Texas 75080 E RC 

Dallas (214) 669-9370 + Texas Residents (800) 442-4006 om fi Ax 

Out of State (800) 527-3643. Dealer inquiries welcome. == | 


Usenet 


A Bulletin Board for Unix Users 


You can easily connect to a nationwide network of Unix enthusiasts 


Althaugh they aren't as well known 
as Unix text editors and program- 
development tools, Unix communica- 
tions programs are powerful pack- 
ages that provide access to Usenet, 
an electronic network that links Unix 
users around the country. You need 
only a Unix system and a modem to 
electronically send and receive mail, 
transfer files, and discuss the delights 
and frustrations of using Bell Labor- 
atories' operating system. The com- 
prehensive set of networking capabil- 
ities even enables you to log in to 
both a local and a remote system and 
work on the two simultaneously. 


The Usenet Network 

Usenet provides a set of programs 
(collectively called netnews) that allows 
messages to be posted in news 
groups, where user-defined topics 
are discussed. Anyone who has ac- 
cess to a Unix system running Usenet 
can participate in this network: there 
are no special membership require- 
ments, The network is managed and 
maintained cooperatively by volun- 
teers. Although no central adminis- 
tration exists, individual members 
who devote a significant amount of 
time to Usenet are generally consid- 
ered opinion leaders when policy or 
strategy decisions are needed. Mark 
Horton, who works at a Bell Labora- 
tories branch in Columbus, Ohio, is 
such a leader. Horton, who became 
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by Sandra L. Emerson 


interested in Usenet while at the Uni- 
versity of California at Berkeley, 
helped develop the current Usenet 
programs. He points out that Usenet 
has grown from 50 sites two years 
ago to more than 500 today, with 5 to 
10 new sites joining every month. In 
January of this year, Horton polled 
Usenet members to assess their feel- 
ings about a potential surge in mem- 
bership resulting from the spread of 
desktop Unix systems now available 
at more popular prices. Although 
some members were concerned that 
the network might become over- 
loaded, the general sentiment was in 
favor of continuing to allow anyone 
with access to a Unix system to join, 


Participation in Usenet 

lo set up a Usenet site, you need 
a Unix system, a modem (preferably 
an auto-dial type), and disk storage 
to cape with the flood of messages 
that Usenet will unload once you are 
connected. It's not unusual for a large 
Usenet site to have more than 2 
megabytes of messages in its queue, 

The C-language Usenet programs 
run under the Unix operating sys- 
tem, but physical networks other 
than Unix's native uucp (Unix-to-Unix 
copy) can be used to carry the news: 
for example, gateways exist on a 
limited basis to the Defense Depart- 
ment’s ARPANET and IBM's Bitnet. 
The majority of sites, however, use 


the uucp programs because they are 
already supplied with the rest of the 
Unix software and their use requires 
no special hardware. 

Usenet members can sign up for 
any of several dozen news groups on 
topics ranging from assembly lan- 
guage to auto mechanics. And any 
user can start a news group. The 
Usenet community—currently made 
up of Unix users at universities, 
manufacturers and packagers of Unix 
systems, and providers of Unix- 
related services—has already built a 
large, unique, and occasionally rich 
database of news and commentary. 


Usenet's History 

The Usenet software was devel- 
oped by a group of programmers— 
Steve Daniel, Tom Truscott, Steve 
Bellovin, and James Ellis—at Duke 
University in the spring of 1980. The 
first connection they made was to the 
neighboring University of North 
Carolina. Prior to the development of 
Usenet, Unix users could send elec- 
tronic mail and files from point to 
point using the existing Unix network 
facilities, but no larger organizational 
framework or technical support was 
available for pooling news from a 
wide reading audience. 

Version A of the Usenet front-end 
software was originally intended for 
use by the members of Usenix (uni- 
versity Unix users group) as a means 
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for online publication of their news- 
letter, but this implementation never 
really materialized. In the fall of 1980, 
Mark Horton at Berkeley learned of 
Usenet and became the first West 
Coast link. After the network was in- 
troduced at a Usenix meeting in 
Delaware, several more Unix sites 
were connected to it. Soon Usenet 
sites were scattered across the coun- 
try; Oregon's Reed College and the 
University of Oklahoma were early 
members. Shortly afterward, pro- 
grammers at Bell Labs (at the mother 
node in Holmdel, New Jersey) took 
notice, and Usenet was strengthened 
by the addition of Bell Labs person- 
nel and facilities. With very little 
advertising, Usenet gained 50 mem- 
ber sites in its first year. 

The Usenet software was original- 
ly designed to deal with a volume of 
one or two news articles per week. 
With an increasing volume of mes- 
sages (the current level of activity is 
nearly 50 new articles per day), it 
became clear that new front-end soft- 
ware was needed. Aided by a tal- 
ented young programmer named 
Matt Glickman, then a high school 
sophomore, Mark Horton and others 
at Berkeley rewrote the Usenet soft- 
ware early in 1982. The version B pro- 
grams could handle the increased 
volume and, more important, could 
sort the messages by topic. Previous- 
ly, messages for all news groups had 
been delivered in the order in which 
they arrived at the news machine. 
The version B programs (B News) 
contributed significantly to the 
growth of the network. The latest 
release of these programs is B News 
2.10 (spring of 1983). The older form 
of the news programs, A News, is still 
in use at two of the original Usenet 
sites, A screen-editing front-end 
package called notestiles is also 
available at some Usenet sites. 

Between releases of front-end soft- 
ware, any Usenet member may sug- 
gest improvements or solutions for 
bugs and post them in a news group. 
They are then distributed to the net- 
work from news groups such as 
nel.sources. 

When a new member joins Usenet, 
a neighboring site sends a copy of the 
source for the news programs and 
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documentation to the new site. In- 
stalling the programs and custom- 
tailoring them to individual needs is 
not particularly complicated; ade- 
quate disk storage, however, is quite 
important because the programs and 
documents themselves now consume 
about 700,000 bytes. Because of its 
size, the 2.10 B News release is being 
distributed in Unix tar format 
(suitable for tape or disk) instead of 
through the net.sources news group, 

Finding your nearest local site is a 
key part of getting on Usenet, either 
as a new site or as a user. Because 
there is no central distribution point 
for the Usenet programs, the spread 
of both news and software depends 
on the cooperation of member sites 
in forwarding materials to their part 
of the network. 


It’s a Bulletin Board 

Although the protocols of getting 
on Usenet and adding or reading 
messages are slightly more elaborate 
than those for The Source or Compu- 
serve, Usenet does appear to the user 
as would most electronic bulletin 
boards, Messages are dated and 
posted in news groups, each of 
which is named according to the 
main subject matter of the messages 
it posts. Anyone entering a message 
must decide which news groups 
should receive it. Messages and an- 
nouncements of general interest are 
posted to netgeneral. For example, 
net.general might announce the forma- 
tion of new news groups, post trivia 
questions, and relate other miscella- 
neous messages. 

As in many information utilities, 
each subscriber can select a personal 
list of topics. However, users may 
read articles from any news group at 
any time. The software can keep track 
of which articles have been read; 
unread articles are listed chronologi- 
cally by publication date, beginning 
with the earliest. 

Of the more than 500 official 
Usenet sites, most are at universities 
and Bell Labs research facilities. Each 
site that has an intelligent modem 
(and can therefore forward messages) 
agrees, by convention, to forward 
news to at least two or three other 
machines. This agreement cuts down 


on phone costs and helps distribute 
network maintenance. However, each 
region also has one or more back- 
bone network machines that link to 
up to 50 Unix systems. Recently, 
manufacturers of Unix systems and 
software and providers of Unix- 
related services have been joining 
Usenet in increasing numbers, The 
user population might therefore be 
shifting from an academic and 
research community to one including 
many representatives from the out- 
side world. The Usenet reading au- 
dience undoubtedly numbers in the 
thousands. 


A Map of the Network 

Of course, you don't have to be an 
official site in order to participate in 
Usenet. Many Usenet users simply 
obtain accounts on major network 
node machines, such as the nearest 
VAX, and dial into these machines to 
read the news. Users at official 
Usenet sites who have agreed to store 
and forward news set up uucp links 
with the network node machine and 
with their neighboring Usenet 
machines, The uucp programs func- 
tion by queueing up work in a spool- 
ing directory and performing it at 
times specified in system files. The 
fact that the uucp process always in- 
volves copying—copying out work to 
be sent and copying in work to be 
received—is another reason that ade- 
quate disk storage is important for 
Usenet sites. Usenet sites poll the 
network on a regular basis, telephon- 
ing specific machines at agreed-upon 
times to send and receive work. 

If you own a desktop Unix system, 
to join Usenet you will likely become 
an end node connected as a satellite 
to the nearest large Unix system. Par- 
titularly in the San Francisco Bay 
area, some manufacturers of Unix 
systems and software have been 
making their in-house development 
machines available on a limited basis 
for Usenet use. 

Although no formal mechanism for 
network self-study is set up, inter- 
ested users periodically measure the 
volume of traffic, make a map of the 
network, and even analyze the con- 
tent of network news and post it to 
the appropriate news groups. Several 


Toll Free 1-800-433-5184 
CORVUS 


Single and multiuser HARD DRIVES for all brands of computers 
One or several computers can share A HARD DISK. 
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with oui pisied all connector ered eutenday Ser cable 
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BARE DRIVES ONLY 


Onves in cabinets come assembled 
and jesied with power supply Order 
cable saparaialy 
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5 Megabyies of storage $1380 
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PRINTER CABLES ANO 


Ë L INTERFACES AVAILABLE 
G yl Call for current pricing 
KB. PRINTERS 


" 100 - 120-160 CPS * Super Seript-Subscript 

° Bidirectional Logic Seeking * Underlining 

* Friction and Tractor Backapacing Doublesiribe 

* 9X9 Dol Matrix 5, 6. B 1/2. 10, 12 and 17 Pilch 


* True Decenders Y Programmabie Lina Spacing 
^ High Res-Bil (mage Block Graphica * SIX (6) MONTH WARRANTY 


GEMINI 10X (9 Inch Carriage, 120cps) Friction and Tractor . . SCALL 
GEMINI 15 (15 Inch Carriage, 100cps) Friction and Tractor . . SCALL 
GEMINI 15X (15 Inch Carriage, 120cps) Friction and Tractor... .$C ALL 
DELTA 10 (10 Inch Carriage, 180cps) Friction and Tractor ..  $CALL 
STAR Pnnters can ba interfaced with most computers on Ihe market today, such as 
Appia Ii.iHe Ili / IBM PC / Osborne / Heath Kit H89 / TRE-80 Model | «11114 12,18 100 
Zenith ZB9 290 Z100 / TI99/4A / Kaypro / Atari 400.800 / Commodore 64 vic 20 
CALL FOR OUR LOW PRICES 


Smith-Corona’ TP. 


LOW COST LETTER QUALITY DAISY WHEEL PRINTER 
Your choice PARALLEL or SERIAL Interface 


List Price $895.....54906.....$CALL 


TCS has the LOWEST PRICES on IN-STOCK PRINTERS! 


DOT MATRIX PRINTERS LETTER QUALITY PRINTERS 
EPSON RX/FX SILVER REED'BMC (16cps)} 
C ITOH B510/TEC/PMC BROTHER/COMREX'BMC (16cpe) 
P 100 OMP 2100 (160/wp100cps} 
RS DAISYWHEEL fi (40cpe) 
OWP 410 (25cps) 
C ITOH AY 140 CPS} 
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‘A 
CENTRONICS 352/353 NEC 7710/7730 
OKIDATA 


320K Bytes Tandon Disk Orives SCALL 
OUADBOARO 64k - 256k memory clock seria! psralle! $278 
BMC RGB Ultra Hi Res Color Monitor $449 
HARD DISKS iram $1390 


Heart of TEXAS 
COMPUTER SYSTEMS 


Texas 1-817-274-5625 


rh5-80 equipment comes with original ñü day Manufaciurers Limited Warranty 


MODEL 12 and MODEL 16 


MODEL 12. 1 drive 
MODEL 12. 2 drives 
TCS MODEL 32 versinn, 2 Tandon drives (Hike the orginal) 


MODEL 168...Support up to 6 users. Run your whole office with 
hard disk capabilities for about $1000 per usert 


MODEL 16B. ! drive 
MODEL 1!8B 2 drives 


Model 12 and Model 16 Accessories 
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Xenia Accounting Saltware 
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Mii: 12 to MIG multi-user upgrade hil 
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MODEL IV 


MODEL IV. 16K Cassette 
MODEL IV 64K, 2 drives, R5-232 


Model Il! Color Computer 


All Radio Shack equipment [s shipped from our store 
in Brady, Texas 


TCS Model IV, 64K, 2 Disks 


Systems come with 180 Day Warranty 


With standard 40 track 6-25 With 2 dual hasded 40 
double density drives A track double density drives 
Over 340.000 bytes Over 730,000 bytes 
Enhanced Model IV Operating System Enhanced Model IV Operating System 
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* MOUNTING HARDWARE includes power and dala cables 
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TCS MODEL III DISK EXPANSION KITS 
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2 Contreter, Power Supply, Hardware & one 40 track Tandon Orive 
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12B Ku 77 Baul ilti wo 160 Track Taencaon Dive i 


DAVONG HARD DRIVES APPLE DISK DRIVES 
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or 
15 Magebyies of storage -4 db 


$CALL 
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Nelworking sysiems for muHiuser hard $ 


diahs Tape and cartridge back up systems 
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APPLE itt 


TES COMPUTER systems 


P.O. Box 1327 Arlington, Texas 76004-1327 


Toll Free 1-800-433-5184 Texas 1-817-274-5625 
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800-528-3138 
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& LOTS OF EXTRA FEATURES 


NOVATION 
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SSM 


V i3 q CG MEMORY MAPPED 
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TRAN EMODEM 1200 

AY RACAL VADIC $475 
EASIER TO USE THAN MOST OTHER 
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PARA DYNAMICS 
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CONNECTORS, AC CBLG. TEAM Me 

1300 D WwANCKOQOD TRIM e&oa3 


FLOPPY DISK DAIVESG 
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FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hrs. 9:00AM - 5:30PM M-F 
Subject to Available Quantities 
Prices Quoted Include 
Cash Discounts 
Shipping & Insurance Extra 


different network maps have been 
produced according to various 
schemes. A list of longitude and 
latitude points of Usenet sites has 
also been published, but users com- 
ment that when lines are drawn to in- 
dicate links, the resulting map is 
quite confusing. Many cross-country 
links exist, and a geographical map 
of the network is therefore both hard 
to read and not particularly useful. 
Every few months, users such as Bill 
and Karen Shannon and Karen Sum- 
mers Horton produce logical maps of 
the network. The Shannons' Usenet 
Logical Map (figure 1) is designed to 
be legible even in output from dot- 
matrix printers and will fit on one 
notebook page when reduced. As 
figure 1 shows, Usenet is a lumpy 
network, and, predictably, some of 
the largest nodes are supported by 
machines at Bell Labs. In recent 
months, the map has spawned an 
outrigger of West Coast Unix system 
manufacturers in its upper left 
quadrant, as witnessed by names 
such as Varian, Zehntel, Fortune, 
Altos 86, Sun, and Onyx. 


Current News Groups 

Presently more than 100 news 
groups are in Usenet, including 
several groups whose messages are 
piped to Usenet from ARPANET. 
News groups with the prefix "fa" 
come from ARPANET: those prefixed 
with “net” are of network-wide dis- 
tribution, and news groups with no 
prefix are local ones. 

What do Usenet users talk about? 
As might be expected, this communi- 
ty of Unix users devotes most of its 
energy, by volume of news, to dis- 
cussing Unix itself. Because the Unix 
programs and utilities were devel- 
oped over more than 10 years in rela- 
tively sheltered environments such as 
Berkeley and Bell Labs, such discus- 
sions could go on for years. Not only 
are there hundreds of utility pro- 
grams in the standard Bell Labs Unix 
distributions, but dozens more are 
under development. Moreover, sys- 
tems such as Whitesmith's Idris con- 
stantly sound variations on the Unix 
theme. Now that Unix is available 
commercially, dozens of applications 
programs are being developed, each 
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Plug arcade excitement 
into your Apple computer 


Super Sprite is an amazing peripheral card that plugs easily 
into the Apple's expansion slot. It magically transforms your Apple 


into an exciting entertainment center for colorful and dramatic XS F. 
animation, realistic sound effects and actual speech. eg M" 
Sprites Galore F of 


Only Super Sprite has multi-plane graphics for life-like 3-D o" 
animation. Watch your screen come alive with animated characters | 
(sprites) that flit and fly, intersect and interact, and never get in the 
way of each other. And sprite action can join standard Apple 
graphics on the screen at the same time. Pen 

Software Support p“ 

Every Super Sprite package includes the Ampersprite™ 
software language that lets you devise sprites in seconds from the 
keyboard. Plus sound effects and speech! Or, simpler yet, you can buy a 
commercial game that's already written around the Super Sprite. 

Your computer store should have Super Sprite in stock. If 
not, ask him to order one for you. Suggested retail is onty $395. —— —U 

Super Sprite package includes 


= operator's manual, 
4 Ampersprite programming utility 
re, P and demo diskettes. 
AL me Synetix Inc. 


15050 N.E. 95th, Redmond, WA 98052. (206) 881-7110 1-800-426-7412 


~ Amperspiunie is a registered trademark of Avant-Garde Creahons, Inc “Super Sprie is a registered trademark ol Synetix Systems, inc , 1983 €Copynght Synetx Systems inc 1983 
I “Apple e a regestered trademark of APPLE COMPUTER, INC. 
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Figure 1: An outdated example of the Usenet logical map. The double lines surrounding some 
sile names indicate places with backbone machines for the network (at the time this map was 


created), 


of which could gather its own news 
and bug reports. The list of news 
groups changes constantly as new 
groups form and inactive ones die 
off. Like the nerwork map, a directory 
of active news groups can be only an 
approximation and is quickly out- 
dated. 

The topics listed as news groups in- 
cludé a number of bug-related gripe 
sessions, such as net.bugs, net,bugs.2bsd, 
net.bugs.4bsd, net.bugsv7, and last, but 
by no means least, net.bugs.uucp. 

Three of these bug groups concern 
various versions of standard Unix; 


Proof Reader 
$50 


For orders or information, see your 
local dealer or call 505-261-3372. 

Master card und VISA accepted. Or write 
Random House ProofReader, Box 339- B, 
Tijeras, NM 87059. Please enclose $50 
and specify your computer model, 

disk size and memory, 

Random Hnusc and the House design ase registered 
irademarks of Random House, Inc. CP/M is a regir 
Icfeil trademark of Digital Research, lac. IBM and IBM 
l'ersonal Computer arc registered trademarks uf 
international Busincis Machines, Inc. MS-DOS is a 
registered trademark of Microsoft, Inc 
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4bsd, for example, refers to the Fourth 
Berkeley Standard ‘Distribution, 
which operates on VÀX and VAX-like 
machines. 

In the best tradition of getting one's 
information about Unix straight from 
the guru's mouth, there is a very 
large and active news group for Unix 
wizards. A news group has also 
formed to serve the Usenix users 
group. (The commercial users 
groups, fusr/grp and Uni-Ops, are 
not currently represented by Usenet 
news groups.) 

Based on a title count at the time 
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of this writing, six out of the 100 ac- 
tive groups are discussing specific 
technical aspects of Unix. Another 16 
news groups are concerned with 
other aspects of the computer in- 
dustry. For example, six groups are 


discussing microcomputers, one 
group has an interest in peripherals, 
and another is addressing data com- 
munications. 

In short, the Usenet online con- 
ference is somewhat like a real-time 
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54"! Encore diskettes. 

With importani savings comes relabie perfor- 
mance on all popular systems: Apple It, Plus, fle. (11, 
IBM PC; Radio Shack TAS-80; DEC; Wangwnter and 
many olhers, So from nowan get accurate, raliable 
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1 (800) 547-5444. 
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control 

fa, arms-o 
fa. editor-p 
fa. nfo-terms 
fa. Info-vax 
la. info-visi 


nel games.emp 
net. games, rogue 
negamestrivia 
net.garden 
net.general 
netgraphics 
nat.ham-radio 
net. invest 

net. jobs 

net joke 

net. jokes 
nat.jokes.d 
neLlan 

neLlang 
netiang é 
neLlang pasca 
nel.larig.pascal 
net. mail 
net.math 

net. mre 

net micro 

net. micro Bk 
net.mícro apple 
nat.micro.alari 
nat. micro.cpm 


nat aviation 
net. books 

net bugs.2bsd 
net.bugs.4bsd 
net. bugs.uuce 
net.collage 
n&t.columbia 
nat.comics 
net.cooks 
natcycle 
net.dcom 
neLemacs 

net flame 

nat. followup 


net sf-lovers 
ret singles 
net social 
net.sources 
nat. space 
net sport 
net. spor_baseball 
net.startrak 
nat. suicide 
naLtaxes 
nattest 
nettravel 
netty 
nelurmx-wizarde 
netusolt.s 
netwanted 
nat wina 

net wines 
netwobegon 
nat women 
networks 
parents 


net micro. pc 
net misc 

nat. movies 
net.rnusic 

net new.dgroup 
nat news 

net naws.config 


net.pats 

net. philasephy 
nel physics 
net, poems 
nel. poles 
net.rallroad 
net.rec 

net rec caves 
nat.rec.phot 
nat.recards 
nat religion 
pet rumor 


Table 1; A fis? of active news groups compiled from a San Francisco Bay area news 
machine in May 1983. The net.cooks, neLunix-wizards, and net.sfdovers were among the 
list’s most active groups; each contained more than 500 current articles. 


conference composed mostly of aca- 
demic, technically sophisticated com- 
puterists: their favorite play is their 
work. However, at least a third of the 
news groups are concerned with 
hobbies and recreation. Computer 
games—mostly of the Dungeons and 
Dragons genre—are well repre- 
sented. There have also been groups 
on birds, boats, bridges, caves, coins, 
photography, and scuba diving. The 
news groups on science fiction (net.st 
lavers) and the Star Wars movies have 
attracted so much activity that some 
members have grumbled publicly 
about these “groupies” and the 
amount of disk space they consume. 
Because messages stay on the net- 
work for two weeks unless an earlier 
expiration date is specified, a very ac- 
tive news group can indeed loom 
large on the network terrain. (For a 
partial listing of Usenet news groups, 
see table 1.) 


Usenet Site Requirements 

The most important prerequisite 
for becoming a Usenet site is to know 
the location of the nearest existing 
Usenet site and the name and tele- 
phone number of the person in 
charge of it. You must have access to 
a Unix system and have system-man- 


ager (superuser) privileges in order 
to set up the uucp and netnews system 
files. You also need a moder, prefer- 
ably an auto-dial one (to initiate 
transactions), and sufficient disk 
storage to handle the news flow. 

With an auto-dial modem, your 
system can telephone other systems 
and initiate uucp work, including 
Usenet work. Such systems are called 
active uucp sites. When an active sys- 
tem initiates a uucp transaction, it 
telephones the remote system and 
allows that system to log in as a user. 
The active system then performs 
work for the remote system. Without 
an auto-dial modem, you must wait 
until a neighboring active site tele- 
phones your system, then your work 
is passed along to the active site only 
after it has emptied its queue of work 
being sent to your system. Although 
being a passive site is not à great 
limitation, you must arrange for an 
active site to poll your system on a 
regular basis. You can do so by ex- 
changing tokens such as system 
names and setting up system files 
that contain phone numbers and call- 
ing times. Although an active site can 
poll 7 to 10 machines for work, the 
uucp link connects only two machines 
at any time. 


If you bought your computer to save time, then you 
need SUPER, the most powerful database system you 
can use. Power is a combination of speed, ease of use 
and versatility. SUPER has them all. 


FAST - To demonstrate SUPER's speed, ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs, the acknowledged leader. A simple mailing list 
application was chosen to minimize dBASE 
programming cost. The results: 


Task SUPER Time dBASE II Time 
Set up/Program 5:20 min. 12:18:00 hrs. 
Input 100 records 50:29 min. 1:27:50 hrs. 
Sort & Print Labels 6:41 min. 4:18 min. 
Totals 1:02:30 hrs. 13:50:08 hrs. 


Notice that SUPER was faster at every task where your 
time is involved —and saving your time is probably the 
whole reason you bought a computer. 


EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven, office personnel can easily 
learn to use SUPER to set up their own applications, 
speeding and simplifying dozens of tasks without the 
need of programmer support. 


VERSATILE - SUPER, unlike other business 
programs, doesn't dictate how to run your business. 
With SUPER the computer does what you want, when 
you want, the way you want it. SUPER may be the only 
business program you'll ever need. It can handle 
customer files, payables, receivables, depreciation, 
appointments, cost accounting, time charges, 
commissions, inventory, manufacturing control, and 
even matrix accounting systems! 


SUPER PERFORMANCE AT A SUPER PRICE - 
That SUPER beats the $700 dBASE program may 
surprise you, but in terms of price vs. performance 
SUPER has no competitors. Among its features are: 
production input, data compression, multiple databases 
on line, transaction posting, file reformating, stored 
arithmetic files, flexible report formats, hierarchical sort 
and multi-disk files for up to 131, 068 records. It can 
select by ranges, sub-strings, and field comparisons. ít 
interfaces to word processors such as WordStar™, 
SuperSCRIPTSIT™, Model 11/16 SCRIPTSIT™, and 
NEWSCRIPT™. In fact SUPER has so many features that 


FASTER THAN 
dBASE II” 


it takes a six-page product description to cover them all. 
Write or call and we'll send you one. 


SUPER is available for TRS-80™ Models | & Il! under 
NEWDOS", LDOS", and DOSPLUS: for TRS-80 Models 


Il, II] and 16 under TRSDOS™; and CP/M"" systems. 


NOW $199.00* 
Manual (Price applicable to purchase) 


Now available for the IBM PC 
MasterCard and VISA accepted. 


$ 25.00 


OTHER SOFTWARE 


e ManageMint™: A PERT/CPM project 
management system compatible with SUPER. It 
includes scheduling, resource and financial 
management modules. 


s Sales Planning and Data Extraction System: 
Improves hit rates while cutting costs. 


e Small, economical program packages far 
accounting, business and office applications as 
well as utilities. 


Write for Catalogue 


=e 


Institute For Scientific Analysis, Inc. 


SOFTWARE FOR HARD USE " 


Depi B4 Institute for Scientific Analysis, Inc. 
P.O. Box 7186 Wilmington, DE 18803 (215) 358-3735 


ORDERS ONLY 
800-441-7680 EXT. 501 


Trade mark owners dBASEI-Ashion-Tale SCRIPTSIT. SuperSCRIPTSIT, TRSDOS, 
and TAS-80- Tandy Corp, NEWOOS/80-Apparat, inc WordStar-MicroPro Inti Corp 
NEWSCAIPT -PROSOFT. LDOS-Logical Systems, Inc. CP/M -Digital Research 


“Pius $15.00 formaliing charge (or non-standard CP/M veraion. 
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"| built this 16-bit 
| computer and saved money. 
Learned a lot, too!" 


Save now. Build the H-100 kit, a 
computer that will keep pace with 
technology for years to come. 


Advanced 16-bit computing at a kit 
price! With most circuit boards al- 
ready pre-wired, H-100 is our easi- 
est computer kit. And our manuals 
ensure that "We won't let you fail!" 
Dual microprocessors deliver 16- 
bit speed and 8-bit compatibility. 
The industry standard S-100 card 
slots allow a host of peripherals 
and memory expansion to 768K 
RAM. 

A high-density (320K) 5.25" drive 
is standard. Powerful options in- 
clude an internal multi- 

megabyte Winchester 

drive (available soon). 

See the world's first 

16- bit/8-bit 

computer kit, plus 

peripherals and 


Get your full-color 


FREE 


Computer 
Catalog! 


Heathkit 


' GP-215R1 
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' CLIP COUPON AND MAIL TODAY TO: 
L| Heath 
' Benton Harbor, MI 49022 


Please send my FREE Computer 
| Catalog, with detalla on the naw 
16-bit/8-bit H-100 Computer Kit, today! 


| T Address 


Ghy 


software...at your Heathkit Elec- 
tronic Center Or mail the coupon 
today for a FREE Heathkit com- 
puter catalog! 


H-100 SERIES COMPUTER 
SPECIFICATIONS; 


USER MEMORY; 
128K-768K bytes" 


MICROPROCESSORS: 
16-bit: 8088 
@-bit: 8085 


DISK STORAGE: 

Built-in standard 

5.25" disk drive, AVAILABLE 

320K bytesidisk SOFTWARE: 

KEYBOARD: 2-DOS (MS-DOS) 

Typewriler-style, QPiN-08 

95 keys, 13 Z-BASIC Language 
Microsoft BASIC 

function keys, 

18-key numeric pad Multiplan 


GRAPHICS: e 
Always in graphics mode. MailMerge 
5430h/225v resolulion; Data Base 
up là &ight colors File Manager 
are available" Most 


*12BK bytes atandard. standard 


T & bit CP/M 


COMMUNICATIONS: 
Two AS-232C Serial 
interface Poris and 
one parallel port 
DIAGNOSTICS: 
Memory self-tes! 

on power-up 


Buy from 
the leader in 
electronic kits 
and save! 


'Heathkit Electronic Centers, are 
unus of Ventechnoiogy Elec- 
tronics Corporation. Heath 
Company and Varitechnology 
Corporation are subsidiaries of 
zenith Radio Corporation 
Prices. product availability and 
specications are subject to 
change wilhout notice 
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Installing the uucp Programs 

Installing the uucp programs is the 
first major hurdle a prospective Use- 
net site must clear. Some manufac- 
turers of Unix systems, such as Intel, 
which makes the Xenix-based 86/330 
system, are currently supporting uucp 
versions that are known to work. Al- 
though Microsoft's Xenix and Uni- 
soft's Uniplus+ standard distribu- 
tions include cleaned-up and newly 
documented versions of uucp, direct 
support from software suppliers 
ranges from limited to nonexistent. 

The uucp programs were developed 
for much more restricted networking 
than they are currently being asked 
to sustain for Usenet and other uses. 
According to Mark Horton, the uucp 
programs have not been thoroughly 
revised since 1978, and they've 
needed many patches and fixes since 
then. Fortunately, Usenet itself has 
been the means of distributing many 
of these improvements, but most 
people who have tried to install the 
uucp programs would agree that they 
are remarkably temperamental. Paul 
Miller of Horizon Software Systems, 
who is currently writing a book with 
Charles Clanton on Unix system ad- 
ministration, enjoys using uucp but 
admits that the best way to get it up 
and running might be to hire some- 
one whos done it before. 

While I don't intend to provide 
here a complete guide to installing 
uucp, I can offer a few handy hints for 
system managers. Volume 1 of the 
UNIX Programmer's Manual (New 
York: Holt, Rinehart & Winston, 
1983) provides additional instruction 
in the use of uucp under entries for 
uucp, uux, and mail. Tutorial papers, 
"A Dial-up Network of Unix Sys- 
tems" and "Uucp Implementation 
Description" are included in volume 
2 (part B). 

Some of uucp's problems result 
from the nature of its assigned task. 
The ability of one system to log into 
another system (usually as a user 
named uucp) and receive or send files 
represents a fundamental breach of 
system security unless authorized ac- 
cess is verified. Many of uucp's 
failures are caused by lack of permis- 
sion at some point in the transaction. 

Every file in the Unix file system is 
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PRELIMINARY COST ESTIMATE: 


EE VersaForm 


= == — Business Form Processor 
1 q 


=! 
For use with Apple® and IBM® Personal Computers. 


Computerize 
without changing a thing. 


To MEE — our business, don't change all your familiar business forms. Change to VersaForm. 
orm fills out your present forms very much the way you do, Only faster. And (if you'll pardon 
thee essor more accurately. Why, it even prints on forms of your own design 
hen VersaForm stores this information. Alphabetically and numerically. y Which means, you now 
amare a data base that can track your business. Product by product. Customer by customer. And month 
month 
Also, VersaForm prints the kind of reports that help manage your business, within "= tighter 


protit ay Like sales reports based on familiar information. Information that VersaForm tabulates, 
automatically. 

What's more, VersaForm automatically checks for errors. Something that doesn't happen when 
people fill out forms manual] 


Y. 
Your people are familiar with your forms. So are your customers. Why change a good thing? 
Form management is business management. 


Another fine product from Applied Software Technology: 170 Knowles Drive, Los Gatos, Calif. 95030 (408) 370-2662 
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Figure 2: This diagram represents part of a 
Llnix file system tree. Beginning with root (I), 
it shows four directories in root, three user di- 


TELLE 


AN- ' 
TROUT. : 


2,000 new programs for your 
TRS-80" 12. 

CP/M is the runaway 
leader in disk operating 
systems, but unti] now owners 
of Radio Shack computers 
have been locked out of the 
thousands of useful programs 
that operate on CP/M, 

Now you can put the power 
of CP/M into your Radio 
Shack TRS-80 II, 12. or 16, 
and be able to use all the 
popular and useful software — 
and hardware— that has been 
previously out of your reach. 


Use any printer. 
Instead of being chained to 
Radio Shack hardware, you'll 


be able to add a video terminal, 


any printer (serial or parallel) 
and several Winchester 

hard dtsk drives with storage 
up to 80 megabytes. 


Yes! Send me free information 


about CP/M for Radio Shack. 


NOB. —E—E—————— 
J UU UU J J U U J U U u. 


Cily |. Suite. Zip 


Phone 
or send us your business vard, 


Pickles & Trout*, P.O. Box 1206, Goleta. 


CA 93116 (805) 685-4641 


Uses only 3.5K of memory. 

Since our first version 
went on the market in J980, 
we've condensed and refined it 
into a compact. easy-to-use 
system enjoyed hy thousands 
of users, 

Besides the standard Digital 
Research CP/M manual, 
you'll pel the 2530-paye manual 
we've developed ies rough our 
lang experience in adapting 
CP/M 1o Radio Shack com- 
puters. Our manual has lois 
of examples and an index 
and glossary. 

You'll have your first working 
disk in ten minutes, 


Only $200. 

The Noppy disk version of 
Pickles & Trout CP/M is $2(X}. 
The hard disk versions {far 
Tandy, Corvus, and Cameo! are 
$250, except for the multi-user 
Cameo. which is $400. 


TRS-Mi* Ratio Shack: Tandy Corporation. CPM" Dim Research 
Pickles & Trout" Pickles S Tren, £ KS Pickles & Tr 


230 October 1983 © BYTE Publications Inc, 


Cirole 368 on inquiry card. 


rectories, and four directories owned by sandy, 
one of which (Letters) contains two files. 


flagged with a set of permission bits 
defining levels of access for the file’s 
owner, the owner's group, and the 
general public. Access is defined as 
“read” (can read or copy), “write” 
{can edit), or “execute” (can execute 
a command or command file, or 
search a directory). Files are arranged 
hierarchically; beginning with the 
root of the file system, files are in- 
dexed in directories, which in turn 
point to other directories, and so 
forth (see figure 2). 

The relationship of any file to the 
root directory is expressed as the file's 
path, which consists of directory 
names separated by slashes, ending 
in the file's name. For example, the 
file memo in the directory Letters 
might have the following path: 


fusrisandy/Letters/memo 


(This user capitalizes the first letter 
of each of her directories so that they 
will be listed first in a directory 
listing.) The usr directory is a name 
conventionally given to the directory 
used to index the work of system 
users. When a user logs in, work is 
begun in the home directory, which 
usually has the same name as the ac- 
count name. If the appropriate per- 
missions are not in effect at any point 
in the path of a file involved in a uucp 
transaction, the transaction fails. 

In addition to requiring appropriate 
permissions on the files and direc- 
tories involved in uucp work, a 
number of system files are installed 


Circle 215 on Inquiry card. «—» 


DUAL GPIB-4988 INTERFACE 
BOARD 


A Stand-Alone, independenty Controlled 
Duel Channel! IEEE-488 L/O Processor. In- 
terfece Activity Modes foc Controller-in- 
Charge, Controller Assigned or Terminal 
Bus Sieve, end all interface Functions are 
handed treneparent to Host System CPU 
through an on-board CPU and DMA con- 
troller. User Friendly operation. 


A&T, P/N 52748-800-102 $875.00 


Top Boerd Support Logic and eK x EB RAM 
Bottom Board 98K x B RAM 


14BBHK x B/8B4K x 16 CMOS 
STATIC RAM MODULE 


150 rniccogsc. Access, Extended Address- 
ing, Programmable wait cycles, Write pro- 
tect and Benk select. Battery back-up 
capability. No wait cycles with fasc 1G-EBic 
Processors. 


AST, P/N 5274B8-850-1PB8 S826.00 
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12-BiT A-D-A CONVERTER 
BOARD 

B Channel! A-D: 12 microgec. Conversion, 
SOKHz Sample Rate, Programmabie 
Gains, Offset and Diff./Single Nodes. 

8 Chenns! D-A: 2 microeec. Settling. 
Bipoler V or Unipolar | Output. Program- 
meble Reference levels, Duel-Ported Chan- 
net Refresh RAM. 168/8-Bit Data 
Transfers vis |/O or Memory Mapped 
with Extended Addressing. 


ART, P/N 52748-900-101 455.00 


MULTI-FUNCTION I/O 
BOARD 
AGT, P/N 62748-100-101 8325.00 


SMART PROTOTYPING 
BOARD KIT 
P/N 52748-4200 60.00 


rti 


IO TECHNOLOGY 
POST OFFICE BOX 2115 
CANYON COUNTRY 
CA 981351 
[BOS5] 252-7666 


PERIPHERAL SUPPORT 
BOARD 


Two Serial SYNC/ASYNC Porta with 
RS-23e, TTL oc Current Loop Outputs, 
three 8-Bit Paralel Ports, three Timers, 
Real Time Ciock/Calendar end Response 
Progremmebie | Controller, Smeal 
Proto Area with +5 and +12v. 


A&T, P/N 62748-150-101 6395.00 
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TIPP TIT 


MULTI-PURPOSE 
PROTOTYPING KIT 


rich atirin) Quality with Plated- Thru holes for 
Wire-Wrep or Solder projects. Complete 
with +5, +12v Reguiators, Bus Ber, Filter 
Cepecitcra, and Manual. 


ART, P/N 62748-4560 970.00 


in order to improve and refine uucp 
performance and security. These sys- 
tem files contain telephone numbers, 
site names, and access information 
used for linking to a remote machine. 

The first requirement for perform- 
ing uucp work is that a log-in name 
exist by which remote computers can 
identify themselves when they log in 
to your machine. Traditionally, the 
user name uucp is used, and an en- 
try is made in the user account file, 
letcipasswd. 


Locations of uucp Programs 
and System Files 

Most uucp programs and files are 
stored in four areas: a commands di- 
rectory (such as /usrbin), a library 
(/ustlibtuucp), a system-administration 
directory (tc), and the spooling 
directory (fusrispool/uucp). 

System files such as L-devices, L-dial- 
codes, L.sys, SQFILE, and USERFILE con- 
tain utility and security information. 
Each machine in the network has a 
uucp site name; a machine's own 
name is usually stored in a file in the 


fete system-administration directory 
(e.g. letcisystemname). The library file 
Lys records the names of remote 
machines that will be logging in as 
uucp on your machine. Your 
machine's name, in turn, must be in- 
stalled in the L.sys files of machines 
that yours will log into. The L.sys file 
must list the site names and connec- 
tion information for all machines 
with which you plan to connect. À 
password for the uucp user may also 
be included in the Lsys file entry. 
Here are some sample entries from 
an L.sys file: 


frobish Any tty13 1200 tly13 login:- 
EOT-login: uucp ssword: Uucp-psswd 

usxvax Any ACU 1200 6328792 login:- 
EOT-login: uucp ssword: Uucp-psswd 

cranshaw Any ACU 300 sr6760884 
login:-EOT-login: uucp ssword: 
Uucp-psswd 


L.sys entries include the site name, 
calling times, the device and speed 
for the connection, and a simulation 
of the log-in sequence. The letters 


ACU in the sample entries stand for 
automatic calling device (or auto- 
dialer), and a telephone number that 
will be used by the intelligent modem 
appears. If no ACU is mentioned, the 
connection is assumed to be hard- 
wired, Area codes and their abbrevia- 
tions (such as "sr" for Santa Rosa, 
California) are stored in the L-dialcodes 
file, which is also in the library direc- 
tory. The dashes and EOT symbols 
between log-in tokens indicate a 
pause, so that the modems and com- 
puters can synchronize with one 
another. Because the leading letters 
of "password" are usually lost in 
transmission, they are omitted in the 
L.sys file entry. There are many dif- 
ferent opinions on the correct way to 
set up the L.sys file. Some installa- 
tions, for example, also use ogin: for 
login:. If trial and error doesn't result 
in success, try to make your L.sys file 
congruent with those of the ma- 
chines you will be calling. The L- 
devices file contains one entry for each 
device on which uucp may call out. 
For example: 


PROGRAMMERS 


PROGRAMMERS FLIGHT SIMULATOR 
Apple Il Plus DOS 3.3 48K 


“C” the extras we offer 


C Compiler — 

* Complete non-float implementation (float 
avail 3Q) per Kernighan and Ritchie. 

° Small and medium models supported, Medium 
model allows greater than 64k of code and 
greater than 64k of data. 

* Complete standard 1/O package. 


indow — Source level — 
* i lic debugging. 
interactive symbol ik 
, EnC expression evaluation during 
e 
à ion breakpoints. 
e Statement and orale ti 


matic comma x 
I aie variable display per single step 


or breakpoint. 


This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 


much more. Available for MSDOS systems 


: C Compiler. ....... $195.00 c-window dem k 
i At your Computer Store or direct from cwindow. .. ......$195.00 (w/manual and diskette) $45.00 
isa Mastercard 
Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 


(501) 843-2988 


C-SySsSterns r0 Box 3253 © (114)637.5362 


Fullerton, CA 92634 


c-window tm c-sysrtems MSDOS tm Microsoft 
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ONLY THE WORLDS 
T WORD PROCESSOR 
COULD GENERATE 
ORDS LIKE THESE. 


crams an incredible amount of power into a 
small and inexpensive package...PIE:Writer 
beat four out of six dedicated word processors. 


Arthur Naiman ° Á 


“Word Processing Buyer's Guide" 
McGraw Hill Book Company 


“PIE:Writer is hard to beat...There is 
little I can't do with it..Do not fail to 
check out this program if you are 
a first time purchaser.” 


James Martellaro 
Peelings II 


Why are some of the most EE authorities in 
the field of software saying all these nice things about 
PIE:Writer"? The answer is easy. 


Easy to Learn. Easy to Use. 
Part of the reason that PIE:Writer is the top ranked 
word processor is that it's just plain simple to run. 
In fact, you can use it as soon as you get it home. 
To write a letter, for instance, just (a) load the program, 
(b) type the letter 'E', and (c) write your letter. Then, 
(d) type 'F' to enter the print mode for either screen or 
paper and you're ready to print. You'll get a perfectl 
typed, spaced and formatted letter. Now what coul 
be easier than that? 
Powerful Features. 
Don't confuse our use of the word simple with unso- 

histicated. PIE:Writer offers features and capabilities 

ar beyond any other word processing programs for 
microcomputers. And that goes for most of the dedi- 
cated word processors as well. Here are just a few: 

* Atutorial section 

that easily 
M w: you 
with the features 
of the program 
in step-by-step 
transactions. 


Operating svsteras) 
or machines) 

CPT 8100 dedicated word 

preceidor 
ty dedicated word 
Dual Di CsSor* 
PIE:Writer: Apple II, 

IBM FC 


Price Overall Scare 
$15,000 9444 


$13,500 8544 


$149.95 
$199.95 


$500 
Basywriter IBM PC** $175 
"Includes word processing hardware & multistation support. (Requires additional CPM Hardware [or pour personal 


compuser ($200-800 extra CPM isa regiaered trademark of Digital Research, ‘VisiCalc Ois a registered rrademark 
ol **Very similar arealin Easywriter Professional, available for Lie Appk I. 


WorlStar — CP/Mf, Apple II. 
IBM PC 
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PIE:W Peter ceto 


* You can customize the design of your letters and 
reports with integrated centering, bold facing, 
special tab features, mai! merge capabilities, 
automatic page numbering, line lengths and 
much more. 


* PIE: Writer is also compatible with both the 
Apple Ile and IBM Personal Computer and other 
popular compatibles. 


The Hayden Advantage. 

With thousands already in use, PIE:Writer is part of 
Hayden's growing “Personal Information Environ- 
ment” family of software products. This includes 

PIE: Speller, a 20,000-word dictionary spelling checker 
with the ability to add user-specific dictionaries. You 
can expect some very exciting PIE additions in the 
near future. And naturally, full technical support from 
the company that has built its reputation on quality 
and service. 

But don’t take our word for it. Or the experts, either, 
for that matter. Try PIE: Writer for yourself and enjoy 
the ease and excitement of writing with the world’s 
best word processor. 


PIE: Writer 
HAYDEN SOFTWARE | 
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tty5 ttyS 300 
tty5 tty5 1200 
tty2 0 9600 


This sample L-devices file specifies 
that calls may be made at 300 or 1200 
bps (bits per second) through device 
fty5. A hard-wire link to another 
machine through device tly2 operates 
at 9600 bps. If the L-devices file is 
empty, the site is defined as passive— 
incapable of calling remote machines. 


beautifully NEW... 


[S 


CRT FILTERS 


USERFILE 

The USERFILE restricts a local or 
remote uucp users ability to access 
the local file system. Each entry in 
USERFILE may contain a user ID, a 
site name, and one or more path 
names. Each line specifies what areas 
of the file system a given user may 
access. The user can be a person log- 
ging into the system or a computer 
calling to perform uucp work. 

For example, USERFILE could 
contain: 


incredibly effective 
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DEEST | verify how ilr- 
night neice and down 
t inefficient CRT glare [^ 
be. Now, thanks to Optech 
CRT fillers, this hassle can be 
eliminated. 

Attached in mirnites without ae 
tools. Optech diffuses ambient l mi 
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improving contrast. The result? Data 
displayed as never before—clear, 
bright, and without interference. And 
since Optech CRT filters come in a 


2SOre 


O variety of sizes fo eustom nit the 
a. most papular computer terminals 
on the market today, they actually 
appear to be built into the terminal 
^ when atiached. Beautiful? Of 
|| course. Both In ils efTectiveriess 
| and eee kes UPEN And its price 
Is iess (han an inexpensive 
program. 
But you be the judge. Cail tall 
free for your nearest Optech 
dealer. You'll sce how to quickly. eco- 
nomically, and efficiently say good-bye 
to ihe CRT eyesore forever. 


CALL TOLL FREE AT 800-346-7802 
SGL HOMALITEC CORPORATION 11 Brookside Drive » Wilmington, Delaware 19804 < Telephone 302-652-3686 
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, lusripublic 
root, / 
uucp, /usr/public fusr/spool/uucp 


The first entry allows any user (in- 
dicated by a null field followed by a 
comma) access to files beginning 
with the prefix /usr/public. The second 
entry allows the user foot to access 
files beginning with the prefix "/"; 
this means those beginning with the 
root directory and extending to the 
whole file system. The third entry 
specifies that any remote computer 
logging in as uucp can access files 
beginning with the path /usripublic or 
lustispool/uucp. 

Frequently, a shell script will be 
supplied with your uutp programs 
that will correctly set up the owner- 
ship and permission structure for the 
uucp files and programs. If no such 
script exists, a list of ownership and 
permission requirements is provided 
in the tutorial on uucp implementa- 
tion, 

Information about uucp transac- 
tions is accumulated in several 
record-keeping files in the /usríspooi/ 
uucp directory. Periodically, old log 
files should be removed in order to 
recover disk space. The secondary 
programs uulog and uuclean aid in 
maintenance work: uulog updates the 
uucp log file or, optionally, reports on 
its contents; uuclean removes old files 
from the spool directory. 


Testing uucp 

The quickest way to test whether 
you have correctly set up the uucp 
system files is to copy a file to another 
place on the local system, using the 
-X9 option to provide the maximum 
amount of debugging information. 
Once you succeed (return status 0), 
you can try calling or being called by 
a remote system. Of course, you must 
first telephone someone at the other 
end of the potential connection so 
that you can install each other in your 
system files in an agreed-upon way. 

The syntax of the uucp command 
requires that each remote system 
name be followed by an exclamation 
point. Because uucp cannot deduce 
routing information on its own, each 
site name in a machine-to-machine 


SMITH CORONA 


LETTER QUALITY PRINTERS 
SMITH CORONA „p, n^ 


STARWRITER 40 CPS SorP.. $1274 
PRINTMASTER 55 CPSSorP 1544 
NEC 3510 33 CPS SERIAL ..... 1386 


OOT MATRIX PRINTERS 
GORILLA BANANA Graphics .... $221 
EPSON 
MX-80 w/Graphics Rom», 80 cps .. 427 
FX-80 Friction & Tractor 160cps .. 595 
MX-100 Friction & Tract. 100cps.. 653 
STAR MICRONICS 
GEMINI 10 2.3K Butter 100 cps .. 329 


GEMINI 15 15" Carriage ......,,- 494 
OKIDATA 
82A Serial & Parallel 120 cos...,. 409 


84 Parallel 15" Fr&Tr 200 cps ....1005 
92 Parallel 10" Fr&Tr 160 cps ..,. 514 


PROWRITER 8510 10"Par 120cps 404 
8600 Near Lelter Quality Par 1031 
PRISM BO ......... — ats eee .. 974 


SUPERBRAIN 

SUPERBRAIN Il 

DOUBLE DENSITY ......,.., $1970 
QUAD DENSITY .............. 2376 
SUPER DENSITY ,..,......... 2884 
COMPUSTARS FOR NETWORKING 
VPU-10 e» ss piu -etrivtt2uzdÀ * CALL 
¥PU-20 ee ee UI 
VPU-30 bw-ehbeteéntáüdtthuus4tkik .. CALL 
d x ............. ... . v. es - (PS 


DS5-10 a ee 


AMERICAN SQUARE COMPUTERS Is 
organizing a World Wide Associalion 
o! Computer Cealars. Open a Blore ar 
Stari Work Out of Your Home! We 
Charge NO FRANCHIBE FEE! (Our 
Compalilors charge a FRANCHISE FEE 
of from $15,000.00 lo $45,000.00.) Be a 
Winnen Let US help YOU gel started 


MAKING MONE HELPING " 
PEOPLE lopulCOMPUTERStoWORK. — YC1202DHA 12” RGB Color Mon 810 
Best? - AMDEK 
Which. Comgulers are Sosi? ... Froe Color | Color monitor. ,.... .. $321 
insured Shipping al Low Rates. 300G 12" Green ............... 165 
Call for latest prices & availability 
AMERICAN ^ 
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ADVANCED DIGITAL 

5-100 SUPER QUAD SINGLE BOARD 
COMPUTER 2-80 64K RS232 DISK 
CONTROLLER FOR 5” OR 8" .. $474 
SUPER SLAVE 128K + PS NET/1 . 437 
SUPER SIX/128 6 MHZ 128K 
TURBODOS SINGLE USER..... 250 


SUPER SYSTEM-DD-8 .... .. 2327 
SUPER SYSTEM-8-HD-10..., . 3920 
ALTOS COMPUTERS 

586-10 16 bil 12Mb HD $5830 
8000-2 64K RAM ............. $2680 
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B000-10 208K RAM .,......... 5571 
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8600-12 16 BIT 20 MB HD ...... 9104 


TRAXX 5 1/4" ADD ON DRIVEB 
Bare drive SSDD Quantity 2 Ea ...215 
SSDD w/cabinet & power sup ....312 


TELEVIDEO 


TERMINALS 


TELEVIDEO 910 Qe. eis S410 
TELEVIDEO 925 Detach Keybd ,, 674 
TELEVIDEO 950 Prog (unc keys .. 863 
TELEVIDEO 970 VT-100 compat .. 935 
ADDS Viewpoinl 3A- Emutales — 458 
ADDS Viewpoint 60 Graphics... 620 
ADDS Viewpoint 80 Prog. EPROM 620 
ADDS Color Terminal NEW! .... 998 
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Visual 400 ANSI x3.64 compat .. 1074 
Visual 509 Graphics 14" screen 1646 
TELEVIDEO 914 Detach Keybd $505 
TELEVIDEO 824 NEW £514 
MONITORS 

ZENITH 

ZVM 121 Green Phosphor .. .... $123 
2VM RGB Color Monitor ........ 545 


(3D2-13-14 Composite Color..... 325 
NEC 


JC1201M 12" Composite Color $378 


GRAPHICS & COLOR GRAPHICS 


VECTRIX 

VX 128 8 colors 322x560 Pix... $2245 
VX 384 15.8 million colors ...... 3665 
VXM Hi Res. 13" RGB Monitor .. 1430 
MICROANGELO 


MA 512 512x480 Monochrome . $674 
MA 520 512x480 + Screen Pak2 ., 890 


COMPUTERS 


COMPUPRO 


Compupro compulers come as main- 
ftame, boards, and drives, and you musi 
sel the switches. 


8164 Computer 8085/8088 128K $3964 
816B Computer 8085/8088 256K 5038 
816C 8085/8088 384K 3 users ... 6470 
816D 10 MHz 8086 Si2K....... 10052 
816-08 CPUZ 206K Oasis....... 5471 
816-015 10 MHZ 8086 512K ,... 10052 


BEATTLE Pure 16 bit computer is the 
fastest microcomputer by actual test’ 
S-100, 128K Static Ram, 8 MHz 8086 18 
siot, Maunlrame, 3 serial & 1 parallel 
ports. 

Gazelle II computer ......... , $4346 
Hard Disk Gazelle II ...... 


RADIO SHACK TAS-80 SAVE! CALL 
TARBELL with 2-8" disk drives 


EMPIRE I single sided ........ 83304 
EMPIRE II double sided ..... - 


MEDICAL SOFTWARE 

MICROMED & MICRODENT ... 1656 
BTARDOCO ....... aan RS 350 
THE DOCTOR'S OFFICE NEW! CALL 


NORTH STAR ADVANTAGE 
North Star Advantage — 8 BIT — 8/16 
Work Station......... 51918 S2281 
2Floppies 360K ea.... 2252 2542 
5 Mp Hard * 360K Floppy 3362 3652 
15 Mb Hard = 360K Floppy 4365 4748 

NORTH STAR HORIZON 
HORIZON iUser Mult 


2 Floppies 360K ea... $2252 WA 
5 Mb Hard & Floppy 3362 S6095 
15 Mb Hard + Floppy 4385 6821 
18 Mb Hard * Floppy 5837 8273 


Factory Guarantees 
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Micro Decision Il 
MICRO DECISION 
“A DEAL YOU CAN'T REFUSE” 


64K RAM Z80 4MHz 2 senal ports 
5 1/4" disks Free Soflware — CPM 22 
MicroSoft Basic. BaZic, WordStar 
LogiCalc spreadsheet, Correctat 
ONLY 


MD11 30Mb + 400K FL + Morrow Tern. 
List 2745 2139 


MD? 2-5" SS drvs + Per Pearl .. gq 
MD2 «ADDS 3A+ Terminal ..... 1279 
MO2 * ADDS 3A« «Smith Corona 1779 


MD3 2 sided dnves & Bookkeeping 
& Personal Pearl. FANTASTIC BUY 


MD3 2 Double sided drives ..... 1055 
MD3 ADDS 3A: Termmal ......1508 
MD3 * ADDS 3A+ «Smith Corona 2008 


Above Packages include afl Cables 


DECISION I 


“(BM-360 on the 2-80 & S-100 Aus” 


Sixteen programs running simultan- 
eously! FREE CPM, MicroSott Basic. 
S-100. IEEE 696, 14-siot, 4 MHz ZB0 
Real time clock, Inlerrupts, 3 Senal 
& 1 parallel port, 64K static RAM ax- 
pandable to 1 Megabyte. 
D100 Hardware & Software as above $1783 
D120 1 DSOD 5%“ + 10 Mb HD 
* Wordstar, Correct-It, LogiCalc, 
BaZic, and Personal Pearl $3538 


D200 = D120 + MOS, Mulliuser $3889 
D210 witSMb HD plus MOS $4240 
D220 w/*5Mb HD 6 user $5293 


MOS Multiuser upgrade 10 256K RAM 734 
+Micronix operating system .... 1432 


MOS+ with above & "aqa ç 
& Pascal . ..,.. 


= fk... 


MORROW DISK DRIVES 


Complete systems incluida S-100 con- 
troller, power supply. cabinet, & lan. 
GPM & Basic 80 

Add Drives include power supply, cabi- 
nel & fan. Add 


System Drive 
5 1‘4" Waehester 5Mb $1432 51011 
513" Winehesia Mb 1713 1362 
8” Winchester 10Mb 2625 2134 
B" Winchester 20Mb 3187 27685 
Sie" Winchester — 10Mb 1572 1081 
8" (w/DMA controller) 
One 1 sidad ......,.. 5870 S576 
One 2 sided .. ..,. 1081 800 
Two 1 sided 1418 1011 
Two 2 sided ,... 1839 1432 


We Beat Prices 


4167 Kivett Dr. < Jamestown N.C. 27282 


919-883-1105 
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path must be included on the com- 
mand line. For example, 


uucp -x9 /user/sandy/Letters/memo 
frobish!usxvax!cranshaw!/usr/arnald 


would copy sandy's memo file to the 
arnold directory on the cranshaw 
machine via machines frobish and 
uSxvax, 

Currently, more than 1500 Unix 
systems are known to be uucp sites. 
A Usenet news group lists contact in- 
formation for many of these ma- 
chines. Mail and file-transfer services, 
as well as the Usenet news service, 
are supported. 


On the Network 

Once you have established a uucp 
link to your nearest Usenet neighbor, 
you can copy over the news programs 
and install them. Matt Glickman has 
written a LISENET Version B Installa- 
tion Guide, which should be part of 
the initial documentation you receive, 
One of the first articles you submit 
should go to nel.news.newsite in order 


to provide contact information for use 
by the network. If you are planning 
to forward news to other sites, you 
must also install their site names and 
the names of the news groups to be 
forwarded in a sys file, which is 
similar to uucp's L.sys file. 

Like other Unix programs, the 
news programs are simple com- 
mands with a number of options. On 
one command line, you specify what 
you want to do to whom and to what 
extent. 

The basic Usenet news command 
is readnews, which forwards news to 
you from a default subscription list. 
Ány user can custom-tailor the sub- 
scription list by creating a .newsrc file 
in the home directory. The news pro- 
grams automatically update the 
.newsrc file with the number of news 
articles that have been read. A rough- 
ly accurate list of active news groups 
can be obtained by listing the news 
spooling directory, /usrlspool/news. 

As each article is presented, a 
header indicates the name of the 
author, the subject, and the length of 


Treat your personal computer to 
famous Diablo letter-quality printing. 


Diablo 630 API ~ 
(all-purpose interface) 


IBM Personal Computer 
Radio Shack TRS-80 
Commodore IEEE 488 
Centronics "Parallel!" 
RS232C “Serial” 


MTI has the new Diablo 630 API ready for you. 
Don't settle for less; up to 40 eps, your choice of over 200 metal- 
ized or plastic printwheels, in MTI’s opinion the best letter-quality 
printer on the market today. And at MTTI's best price. 

Whether you rent, buy or lease our equipment, you'll find MTI is the 
one source for all the terminals, peripherals, systems, ien 


expertise and service you'll ever need, At good prices. C 
New York: 516/621-6200, 2 
Outside N.Y 


us today. 


112/767-0677, 518/449-5959 
645-6530 


,S; 800/ 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 
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sysLems corp, 


Diablo satin 


Applications Specialists & Distributors, New York, New Jersey and Obio, 


DEC, Intel, Lear Siegler, Texas Instrumenta, Dataproducta, 
ie, Digital Engineering, MICOM, Cipher CAMS 


Hazeltine, Racal- Vadie, Digital 


Diablo, Com, 


Protocol Computers, MicroPro, Microsoft, Polygon a 
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the article (in number of lines). A 
more detailed header giving the 
transmission path of the article is 
shown on request. Entering a ques- 
tion mark will get you the complete 
list of news commands. A number of 
responses are possible; you can read 
all or part of an article, decline to read 
an article, skip to the next news 
group, or reply to any item. When 
you use the quit command (q), a 
record is made of which articles you 
read or refused, and you then exit 
from netnews. 

Usenet is remarkable for its nation- 
wide scope and density of informa- 
tion flow, but in many respects it 
resembles other bulletin-board sys- 
tems, Much of the dialogue concerns 
the operation (or nonoperation) of 
software, including the news pro- 
grams themselves. Useful informa- 
tion is present but may be buried in 
a host of humdrum commentaries 
and rather trivial complaints. If you're 
patient and persistent, though, the 
occasional gems can make reading all 
that other news worthwhile. More- 
over, some of the articles indicate that 
reading and writing the news can 
also be a satisfying social activity for 
network members. 

What is really remarkable is that 
the whole Usenet structure has been 
built and maintained by volunteers 
and that thus far no heavy-handed 
central administration has been nec- 
essary. Usenet is an egalitarian com- 
munications medium, still open to 
new members because of the good 
will of its current members, The im- 
plicit social contract that exists among 
Usenet members—to forward news, 
respond to requests for information, 
and participate in network mainten- 
ance—will continue to be a vital part 
of Usenet. m 
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AFFORD MISTAKES!” 
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Tulsa, Oklahoma with 3 people. Today we have 11 people working for us and 
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when we started in business, we were able to reach Tulsa's business computer 
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The Unix Writer’s Workbench 


Software 


With this package, you can spot stylistic as well as grammatical 


problems in your prose 


by Lorinda L. Cherry and Nina H. Macdonald 


The Unix Writer's Workbench soft- 
ware, consisting of programs and 
databases, is designed to help im- 
prove your writing. The package in- 
cludes programs that identify mis- 
takes and stylistic problems in your 
draft text as well as interactive pro- 
grams to help you answer spelling 
and word-choice questions. Because 
the programs are general, you can 
use them with a variety of texts from 
letters to journal articles. You can also 
adapt the programs to meet your 
own needs. This article describes 
programs you mipht use in writing 
and revising a paper and how you 
can tailor the Writer's Workbench 
software to your own writing. 


Writing Help 

Let's set the scene. You have just 
finished a huge program and can no 
longer avoid writing it up. You have 
a Unix operating system and are 
either composing your first draft at 
the terminal or writing it off line, 
planning to type it in later. You're 
using the standard Unix mm (memo- 
randum) or ms (manuscript) macros 
for formatting. In one sentence, you 
use the word "seperate'—or should it 
be "separate"? The spelltell program 
can help you find out with its data- 
base of commonly misspelled words. 
If you can spell part of the word, the 


@— Circle 135 on inquiry card. 


program will return all the words on 
its list that match your entry. You type 
"sep.rate" or "^sep" or “rate$” and 
get the correct spelling, “separate.” 
(The period stands for any character, 
the caret for the beginning of the 
word, and the dollar sign for the end 
of the word.) Next you want to de- 
scribe the "affect'—or should it be “ef- 
fect"?—of your program on its input 
data. The worduse program and its 
database, with explanations of about 
700 commonly confused or misused 
words, can set you straight, 


Proofreading Help 

You've finished the first draft, it's 
stored in a file, and you now face the 
dreaded task of proofreading and re- 
vising it. It’s time to put the main 
Writer's Workbench program, wwb, to 
work. The wwo program has two sec- 
tions, proofr and prose, which may 
each be run separately; in fact, the 
Writer's Workbench system has a 
hierarchical structure, as shown in 
listing 1, and most of its smaller pro- 
grams can be run independently. If 
you're a poor typist or speller, how- 
ever, you should probably run spell 
on your paper before invoking wwb; 
the stylistic analysis part of wwb relies 
on the words in the text being spelled 
correctly. 

Proofr first checks spelling and gives 


you a list of misspelled words (see 
listing 2). Next, it runs the punctua- 
tion checker, pund. The errors it finds 
include unbalanced quotation marks 
or parentheses, violatioris of the stan- 
dard rules governing the order of 
punctuation marks, and sentences 
that do not begin with a capital let- 
ter. If you do not understand why the 
checker is complaining about your 
punctuation, type punctrules and get a 
display of the rules the punct program 
enforces. 

Proofr then checks the text for “dou- 
ble" words; that is, a word occurring 
twice in a row. This common mistake 
is easier for the computer than a 
human proofreader to find. Proafr 
next gives the diction output, which 
displays sentences containing wordy 
or frequently misused phrases and 
recommends substitutions. Diction has 
a database of about 450 awkward or 
wordy phrases; each sentence in the 
text containing one of these phrases 
is printed with the unacceptable 
phrase set off in special marks (*[ and 
I^). And sometimes, for the sake of ef- 
ficiency, only part of the unacceptable 
phrase is bracketed. However, you 
should not assume the program is 
always right. Proofr also looks for split 
infinitives. If you don't recognize split 
infinitives or don't know why you 
shouldn't use them, cali splitrules to 
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get information. 


Help with Prose 

Perhaps the most important section 
of wwb output is prose, which analyzes 
your writing style by using a program 
that finds parts of speech. Prose 
gathers statistics, compares them 
with a standard you choose, and ex- 
plains in English how the text might 
be improved. If your text compares 
favorably to the standards, prosa will 
tell you so. If your text differs greatly 
from the standards, prose will suggest 
ways to improve it (see listing 3). The 


program uses measures that writing 
experts agree lead to well-written 
text—varying sentence length and 
sentence type and avoiding the 
passive voice, for example. 

With wwb output in hand, you'll 
probably want to start by making the 
changes suggested by proofr. These 
changes are fairly straightforward, 
but you will have to consider careful- 
ly the changes recommended in the 
section on word choice. It may be 
even harder for you to figure out how 
to follow the recommendations of 
prose. You can then run another pro- 


Listing 1: A summary of the Unix Writer's Workbench system hierarchy. 


COMMAND-FUNCTION TABLE 


Commands 


abst file............,.,.. evaluates text abstractness 


acro file..................finds acronyms 


findbe file...,......-.....ddentifies difficult syntax 


match stylefileI 2 N......collates statistics from different texts 


org File......,............3haws text structure 
parts file................. assigns grammatical parts of speech 
sexist file....,...........finds sexist phrases and suggests changes 
spelliell patterp.......... prints commonly misspelled words containing patterm 
style file................. summarizes stylistic features 
Syl -n file,.............,.prints words of n syllables or longer 
topic file................ provides clue to topic, keywords 
parts file.............. assigns grammatical parts of speech 
wwb file..............-....runs proofreading and stylistic analysis 


proofr file.............gives proofreading comments 


ease rtenepissicec. ss. finds Split infinitives 


diction file,...,.... finds awkward phrases and suggests changes 
double file. ,.....-..detects repeated typings of words 


punct file...,.,.....checks punctuation 


spellwwb file........ checks spelling, using spelldict 


prose file... 


«s, gives extended editorial comments 


style file...........summoarizes stylistic fealures 
parts file......-- assigns. grammatical parts of speech 


Explanations 
prosestand......... seso prints standards used by prose to evaluate documents 


punctrules. ...... ..,...«.,.CXplains punctuation rules 


splitrules... .............. explains split infinilives 


worduse word...............explains frequently misused or confused words 
wwbhelp word...............gives information about commands and functions 


wwbinfo....... 


(22422, prints a copy of this table 


Environmental Talloring 
dictadd.... ........ ........,adds phrases to ddict, spelldict, sexdict dictionary 
spelladd...................adds words to spelldict dictionary 
mkatáand.,............... ..buijds standards for prose from user documents 


User Specified Dictionaries 
ddict.....,........... .....persomal list of awkward phrases 


sexdict,..... ww 


ss Personal list of sexist terms 


spelidict................ ... personal list of correct spellings 


Note, Indented commands are automatically run by the less 
indented commands that immediately precede them, 


242 October 1963 (D BYTE Publications Inc, 


gram, style, to find all sentences with 
certain characteristics. For example, 
you can ask style to print all sentences 
with passive verbs, nominalizations, 
expletives, or all sentences longer 
than 50 words. (See listing 3 for 
definitions.) This output should give 
you an idea of where to start. If you 
have too many passive verbs, try the 
findbe program, which provides a for- 
matted draft of your text highlighting 
all forms of the verb "to be" Go 
through this draft and try to rewrite 
the highlighted verbs to lower your 
count. If there are many long words 
in your article, use syl to find them; 
give an integer to syl—5, for 
example—and it prints all the words 
in your article with five or more 
syllables. 


Finishing Touches 

The Writer's Workbench system 
contains several programs that let you 
look at text in different ways. The org 
program, for instance, prints all 
headings and the first and last 
sentences of each paragraph. If your 
text is well organized, the output of 
org should be reasonably coherent 
and can be used as a basis for a sum- 
mary of the paper. If the output isn't 
coherent, you may have a serious 
problem. No program can tell you 
how to reorganize your paper; you'll 
have to decide how to present it to 
your readers. Org may help you see 
that you have problems, but it doesn't 
correct them. 

Suppose you also wrote a short 
document to tell a user how to imple- 
ment your program, Did you assume 
that your user was male or fernale? 
Many people resent such assump- 
tions. À quick run of your documen- 
tation through the sexist program will 
ensure you won't make such a 
mistake. Sexist is simply a variant of 
the diction program with a different 
dictionary of phrases and substitu- 
tions. 

If you need keywords for your 
paper the topic program helps by 
printing the 20 most frequently used 
noun and adjective-noun pairs in the 
text. Topic’s output also gives you an 
idea of the subjects you've empha- 
sized. A program called acro search- 
es the text for acronyms, letting you 
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Can also generate headeress code lor ROM or target 


$20 


e 


CPU $300 
FORTH DISKS 
FORTH wilh editor, assembler, and manual 
APPLE by MM $100 IBM-PC* by LM $100 
APPLE by Kunize $90 | NOVA by CCI 8^ DS/DD$150 
ATARI” valFORTH $60 Z80 by LM $50 
CPIM” by MM $100 8086/88 by LM $100 
HP-85 by Lange $90 _ VIC FORTH byHES, VICZO 
HP-75 by Cassady: @ $150 carindpe $60 


Enhanced FORTH with: F-Fioating Point, G-Graphics, T - Tulorial, 
S-Sland Alone, M-Maih Chip Support, MT-Multi-Tasking, x-Other 
Extras. 79-FORTH-79. 

APPLE by MM, 

F. G, & 78 $140 

ATARI by PNS. FG, & X $90 


Extensions for LM Specify 
IBM, 280, or BORE 
Software Floating 


Pont $100 

Apple, GraFORTH by | 375 (IBM-PC o 8086) $100 

Multi-Tasking FORTH by SL. 9511 Suppo 

CPIM, X & 79 $395 r Or -— $100 

TRS-B0!/l or lll by MMS Q'Of xarapnics 

F, X, & 76 x $130 m ie $100 
e Timex by FD, tape G.X, & Management $200 

o M aum $45 — Requires LM FORTH disk. 

y LH, incluces 

Starting FORTH £95 Victor 9000 by DE, G.X ak 

lig-FORTH Programming Aids lor decompiling. callfinding. 

and translating. CP/M, IBM-PC. 280. or Apple $150 


CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code 
Requires FORTH disk. 


CP/M $300 IBM» $300 
808865 $300 ¿80e $300 
Northstar $300 Apple lili -- — $300 
FORTH Computer ~ Jupiter Ace $150 
76K RAM Pack $50 
48K RAM Pack $125 
n ParfSec interface $100 


Koy to vendors: 
CCI Capstone Computing Inc. 
DE Dal-E Systems 
FD Forth Olmansion 
I ingolt 
LH Lazen and Harris 


LM Laboratory Microsysiems 

MM MicroMotion 

MMS Miller Microcomputer Services 
NS Naulllua Systems 

PNS Pink Noise Studio 

SL Shaw Labs 


THE FORTH SOURCE" 


€ oW 


| MVP-FORTH Meta Compiler for CP/M Programmer's kil. Use 
for applicaions on CP/M based computer. includes public 
demain source $150 


MVP-FORTH Fast Floating Polni for APPLE Programmer's 
Kit. Includes 9511 math chip on beard with disk and 
documentation. $400 
MVP-FORTH Programming Aids for CP/M, IBM or APPLE 
Programmer's Kit. Extremely useful lool for decompiling, 
califinding, and translating. 

MVP-FORTH by ECS Soltware lor IBM-PC or ATARIE 
400/800. Standalone with screen editor License required. 
Uporadeable $100 
MVP-FORTH by ECS Software for IBM-PC or ATARI 400/800. 
Enhanced with color animalion, multilasking sound, ulililies, 
and unlimiled eun lime teense. $175 


MVP-FORTH Professional Application Devalopmenl System 
(PADS) for CP/M, I8M-PC, or APPLE. A three level Integrated 
system wilh complete documentation Complete system $400 


— 


$150 


O MVP-FORTH PADS Enhanced virtual system $150 
O MVP-FORTH PADS = Programming Aids $150 
MVP-FORTH PADS Mela Compiler $150 


**+* MVP-FORTH operates under a variety of CPU's, computers. and 
operating systems. CP/M® disks can be supplied 8", SS/SD, 3740 
format or 5'4 Jor Osborne? Nonhsiar® Micro Decisions" Kaypro® or 
H89/ZB9*  Specily your computer and operating system. t + sir 


FORTH MANUALS, GUIDES & DOCUMENTS 

[] ALL ABOUT FORTH by D 1980 FORML Proc. $25 
Haydon. See above. O 1881 FORML Proc 2 Vol $40 
FORTH Encyclopedia by O 1982 FORML Proc. $25 


Derick & Baker. [] 1981 Rochester FORTH 
Programmer's manual lo fig- Proc. 


FORTH with FORTH-79 
et se charled, 2-4 O 1982 Rochester FORTH 


$25 
[] 


$25 


Ed. $25 e Proc. $25 
Understanding FORTH by [J 1983 Rochester FORTH - 
FORTH Fundamentals, Vol. L] A FORTH Primer $25 
| by McCabe $15 L] Threaded Interpretive 
FORTH Fundamentals, Vol. Languages $23 
ll by McCabe $13 (LJ METAFORTH by 

[] Beginning FORTH by Cassady $30 
Chirlian $17 Li Systems Gulde to fig- 
FORTH Encyclopedia FORTH $25 
Pocket Guide $7 O Invitation to FORTH $20 

[] And So FORTH by Huang. A (1 PDP-11 User Man. $20 
college level text $25 O FORTH-83 Standard $15 
FORTH Programming by O FORTH-79 Standard $15 
Scanton $17  [1FORTH-79 Standard 
FORTH on the ATARI by E. Conversion $10 
Floegel $8 — [1 NOVA fig-FORTH by CCI 
Starting FORTH by Brodie Source Listing $15 


Bes! instructional manual C! NOVA by CC! User's Manual 


available. (soft caver} $18 includes editor, assembler, 
(hard cover) $22 and ulilities $25 
Installation Manual for fig-FORTH $15 


Source Listings of fig-FORTH, lor specitic CPU's and computers. The 


Installation Manual is required for implementation Each $15 
1802 O 6502 [J 6800 CO AlphaMicro 
BOBO L18085/88 © 9900 O APPLE i| 
] PACE 6809 C] NOVA O PDP-11/SI-11 
] 68000 Cl Eclipses iJ VAX L] ZBO 


Ordering Information: Check, Money Order (payable ro MOUNTAIN VIEW PRESS. 
INC |), VISA MasterCard. COD's $5 extra, No billing of unpaid PO's. Calforcag 
iesidenis edd sales tax Shipping costs in US included in price Forargn orders, pay 
m US funds on US bank include for handling and shipping by Air, $5 lor each item 
under $25. $10 for each tiem between $25 and $99 and $20 for each item over 
$100 Minimum order $15 All prices and products subject 16 change or witht Awal 
wihoul hatice Single syslem and/or sngle user hcense agreement required on 
soma products 

GEALER & AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 
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quickly check if you've defined them 
upon introduction. 


Tailoring the System 

Next, let's say you're finished with 
your paper and have submitted it for 
publication. The last time you ran 
proofr, however, it complained about 
the spelling of your last name and 
about that cute acronym you used to 
name your program. You can use dic- 
tadd to create your own supple- 


mentary file that will be searched 
automatically next time you use the 
Writer's Workbench system. Some of 
the phrases prooff complains about 
are appropriate in context. Use dictadd 
and make a private file of phrases; in 
the future, proofr will ignore some of 
its own phrases and use yours in- 
stead. Using this supplementary file 
concept, you can adapt the output of 
the Writer's Workbench system to 
your own needs. 


Listing 2: The prooft program's output for a first draft of this article. 


DILLIETIISITITETEITTILSISTPUET T T SPELLING SALET qe Pri -bpebéne?ts959999Jy5yu$25 


Possible spelling errors ín byte, draft are; 


meta Bep.rate SPELLTELL 
misspeled scperate WORDCHOICE 
sep 


If any of these words are spelled correctly, later type 


spelladd word! word2 ... wordn 
to have them added to your spelidict file. 


VEO sh (pol Sok OD eI CER Chae UO Ee Seg dnce PUNCTUATION 4iü$ushbéebpest6969utu PO PSE CHEK 


The punctuation in byte drafl is first described. 


D double quotes and 18 single quotes 
2 apostrophes 
D left parentheses and | right ones 


Because of the unbalanced parentheses, the following check for mistakes 


may make errors. 


The program neat prints any sentence that it thinks is 
incorrectly punctuated and follows it by its correction. 


line 3 


OLD: you have just finished a super program and 
NEW: You have just finished a super program and 


For more information about punctuation rules, type: 


punciruies 


LESAR LEFT EA PTTL E 4980€ E EA A DOUBLE WORDS *49999*«eo*524*50v4»*t*4$tvk9tuus 


For file byte. draft: 


the the appears beginning line LO byte draft 


9?*069$j*k?ftT2g2EZECPbt» $21220229* WORD CHOICE *95559«à42*09*22$92270220201222590 


Sentences with possibly wordy or misused phrases are listed next, 


followed by suggested revisions, 


For file byle draft 


bepinmng line 15 byte drafi 


You * utitiz|*e the SPELLTELL program. an interactive program 
with a dala base of the most commonly misspelled words, to find 


Ut] 
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Listing 2 continued an page 246 


Suppose you decide the audience 
you usually address is much less so- 
phisticated technically than readers 
of technical instructional manuals, 
and therefore you'd like different 
standards for prose. Or perhaps you 
have a favorite author whose style 
you would like to emulate. To adapt 
the software for such styles, you first 
have to gather text samples that 
reflect your standards. Because the 
Writer's Workbench system calculates 
statistics, you must have a reasonable 
number of samples on line—at least 
20 samples of more than 2000 words 
each. Once you have the text in files, 
the mkstand (for "make standard") 
program will calculate all the statistics 
necessary for prose. Subsequently, 
when you run the program, you can 
have your text compared to your own 
standards rather than those of the 


system, 


How It's All Done 

The proofreading programs look at 
all the words in the text, The stylistic 
programs, on the other hand, sepa- 
rate the words in sentences from the 
words in headings and figures and 
tables. Those words should not be in- 
cluded in any counts of words in 
sentences, nor should they be in- 
cluded as part of any sentence. 
Writer's Workbench programs use 
embedded formatting commands to 
discard nonsentence text. Users of 
the Unix formatting macro packages 
label their nonsentence text with 
macros for headings, tables, centered 
lines, and other displays that are not 
part of the regular text. Thus, the 
stylistic programs can figure out 
which characters to include in their 
analyses. Word-processing systems in 
which a typist types as though on a 
typewriter do not allow this analysis, 
and the Writer's Workbench stylistic 
programs would be difficult to imple- 
ment with such systems. 


Conclusion 

The programs we've described are 
not designed to do everything for a 
writer; rather, they remove some of 
the tedious burden of proofreading 
and provide guidelines about style. 
In this way, they free writers to ex- 
amine their organization and content. 


YOU DAMA GE YOUR COMPUTER, 


PLUG IT IN RIGHT. 


INTRODUCING THE WIRE TREE" Pg 5 ^2 ie The Wire Tree has four out- 
AC SURGE PROTECTOR, Tari e bb lets and provides power surge 
FROM NETWORX | A xb A ` protection that conforms to 
Power surges and voltage [a's v9 s IEEE guidelines. 
spikes. Their causes can beas pea Ir comes with a bracket to 
simple assomeone opening ` ME 7 | mount underneath your desk 
your refrigerator, or running a or table and has a unique 
power tool, orswitchingona | cable support feature which 
fluorescent light. | organizes your systems power 
But their results can be cords into a neat bundle and 
devastating. They can wipe moves them out of your way 
out your computers memory. | | Anditlets you control system 
Even damage its sensitive cir- | power from a single illumi- 
cuits. | nated on/off switch. 

Thats why smart computer | j You ve invested a lot of time and 
users protect their a= E money in your computer 
ersonal computers | system. Protect that in- 

y plugging them | Ai | vestment with The Wire 
into The Wire Tree from | Tree. Ask for one at your 


Networx. | L local computer store. 
Voltage § Constant R.A inter Filtered 


surgeen- powerout ference power out- 
ters The put enlers The put 
Wire Tree. Wire Tree. 


Networx, Brooklyn, N.Y. 14237 (242) 821-7555 
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Listing 2 continued: 


beginning line 27 byte_draft 
*[ Through the use of]* WORDCHOICE you discover the difference. 


beginning line 27 byte, draft 

WORDCHOICE is also an interactive program and has a 

*[ very]* large data base of the commonly confused or misused 
words, 


file byte, draft: number of lines 29 number of phrases found 3 


Please wait for the substitution phrases 


Ae af Table of Substitutions -——— sremresu 
PHRASE SUBSTITUTION 


through the ase of use "by, with" for " through the use of" 

utiliz; use "use" for " utilize" 

very: use "OMIT" for " very" 

very: use "doubtless, no doubt" for " there is very little doubt that" 

very: use "in a sense or OMIT WHOLE PHRASE” for " in a very real sense" 
very: use “unimportant” for " of very minor importance” 


x= 


* Not ali the revisions will be appropriate for your document, 

* When there is more than one suggestion for just one bracketed 
word, you will have to choose the case that fits your use. 

* Capitalized words are instructions, noi suggestions. 

* To find out more about each phrase, type "worduse phrase." 


NOTE: If you want this program to look for additional phrases 

or to stop looking for some, for instance to stop 

flagging "impact," type the command dictadd. 
May 19 17:08 1983 PROOFR OUTPUT FOR byte, draft Page 3 
ALLLLLLLLELELEIEIELEEELELZ ELI. SPLIT INFINITIVES RECESSES CH AETKSRATEtS 


For file byte draft: 


Possible split infinitives: 
to now describe 


For information on split infinitives type: 
splitrules 


Listing 3: The prose program provided these comments on a poorly written technical paper. 


NOTE: Your document is being compared agains! standards 
derived from 30 technical memoranda, classified as good 
by managers in the research area of Bell Laboratories. 


READABILITY 


The Kincaid readability formula predicts that your text 
can be read by someone with 16 or more years of schooling, 
which is rather high for this type of document. Good 
technical papers average close to 13th grade level, 
even though the audience has more education than that. 


This text includes many long words. Consider running 
the syllable counting program, syl, to look at ihe words in 
this text with five or more syllables. To do this type the 
following command when this program is done. 
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Listing 3 continued on page 243 


The programs were designed hier- 
archically; casual users can get a lot 
of information with just one com- 
mand, and experienced users can 
run individual programs when nec- 
essary. 
The Writer's Workbench software 
has been very well received by 
writers who have used it. They report 
that they like getting information 
about their papers privately; only the 
computer knows. They prefer specific 


suggestions to comments such as 
"vague" or "poorly written" that they 
often get from human reviewers. 
Many claim their writing has im- 
proved simply because the system 
has prodded them to think about the 
choices they make when writing. m 
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Where to Learn More 

To find out more about the Unix 
Writer's Workbench software that 
was announced at the July 1983 
Usenix conference, contact 


Western Electric Software 
Sales and Marketing 
POB 25000 
Greensboro, NC 27420 
(919) 697-6530 


' egRBCTICE S T 


Don't waste another second waiting for your printer to finish 
before you can use your computer again. With Microbuffer 
printer buffers you can print and process simultaneously! 


MICROBUFFER. 
SO WHAT ARE YOU WAITING FOR?. 


Another fine product from ==PpRAC TICAL 
=PERIPHERALS 
31245 La Baya Drive, Westlake Village, California 91362 
(213) 991-8200 » TWX 910-336-5431 
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Listing 3 continued: 


syi —5 filename 


[f most of the long words are technical terms that you must 
use, consider providing a glossary of lerms to make this 
paper easier to read. If the words aren't technical terms, 
use shorter words wherever you can. In changing your text, 
be sure not to use several different words for the same 
concept; such synonyms are frequently confusing to the 
reader. 


VARIATION 
You have an appropriate distribution of sentence types. 
SENTENCE STRUCTURE 
Passives 


This text contains a higher percentage of passive verbs 


(32.0%) than ts common in good documents of this type (22%). 


A sentence is in the passive voice when its grammatical 
subject is the receiver of the action. 


PASSIVE: The bail was hit by the boy. 


When the doer of the action in a sentence is the subject, 
Ihe sentence is in the active voice. 


ACTIVE: The boy hit the ball. 
The passive voice is sometimes needed 
l. to emphasize the object of the sentence, 
2. to vary the rhythm of the text. or 
3, to avoid naming an unimportant actor. 
EXAMPLE: The appropriations were approved. 


Although passive sentences are sometimes needed, 
psychological research has shown that they are harder to 
comprehend than active sentences. Because of this you 
should transform as many of your passives lo actives as 
possible. You can use the style program to find all your 
sentences with passive verbs in them, by typing the 
following command when this program is finished 


style —p filename 
Nominalizations 


You have appropriately limited your nominalizations 
(nouns made from verbs, e.g., “description”}. 


Expletives 


This text contains a higher percentage of expletives 
( 8.0%) than is common in good documents of this type ( 3%). 
Expletives are words that have no content. For instance, 
"it^ and "there" are often used as expletives in sentences 
such as "It is dark" and "There are three solutions to this 
puzzle." [n these sentences, "it" and “there” have no 


content; they are simply linguistic placeholders, 
Expletives are sometimes necessary, e.g.. "It is 


raining." Often, however, they add unnecessary words to a 
sentence: "There are three solutions to this puzzle" can 
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easily be shortened to “This puzzle has three solutions. " 


To find all the expletives counted by this program, 
type the following command after this program is finished. 


style —e filename 
PROSE OUTPUTS 
Options 


You can request that your document be compared against 
different standards; typing —t with the prose command, e.g.. 


prose —t filename 
will compare your text against training documents. 


A -s option will provide a very short version of the 
prose output. 


prese —s filename 
If you already have a style table ina file, you can 
save time by using it as the input to prose rather than the 
textfile. To do this, precede the style table filename with 
n —f, e.g.,. 


prose —f styletable-filename 


All the options can be selected al ihe same lime and 
listed in any order. 


prose —f styletabie-filename —s —t 
Statistics 
The table of statistics generated by the program style 


can be found in your file styl.tp. 1f you want lo look at 
jt type: 


cat styl.imp 


You can also use the match program, which provides a better 
format, lype: 


maich styl.tmp 
If you are not interested in the file, remove it by typing: 
rm slyl.tmp 
ORGANIZATION 


The prose program cannot check the content or 
organization of your text. One way to look at the overall 
structure of your text is to use grep to list all the 
headings thal were specified for the mm formatter. To do 
this, type: 


grep ".H' filename 


You can also use the organization program, org, to look 
al the structure of your text. Org will format your paper 
with all the headings and paragraph divisions intact, but 
will only print the first and last sentence of cach 
paragraph in your text so you can check your flow af ideas. 


arg filename 


For people who want power. 


[ i lÍ 


If you are seéking power in software we In effect, it’s a perfect combination o raw 


believe we have created the program you seek. power and spectacular speed. 

And our opinion is shared by a great many But for those who want more, 1-2-3 is spe- 
computer analysts who consider 1-2-3™ from cially designed so you can develop customized 
Lotus® the most productive program in the applications for your business needs. And the 
marketplace. world’s largest electronic spreadsheet has 

Like many great ideas the essence of its enough operators, functions and commands 
success is its simplicity. With 1-2-3, you have to perform virtually any task you ask of it. 
spreadsheet, information management and n fact, the only limit is your imagination. 
graphic functions—all in one program. 1-2-3 from Lotus is power and something more. 

You can switch from one function to another Call 1-800-343-5414 (In Massachusetts call 
with the touch of a key, instantaneously. 617-492-7870) and find out more about 1-2-3 
Although it seems faster. from Lotus. 


The hardest working software in the world. 


Circle 275 on inquiry card. 1-2-3 and Lotus anc trademarks of Lotus Development Corporation. AQ rights reserved. 
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NO OTHER 
PRODUCT LINE 
IS EXPRESSLY 
DESIGNED FOR 
PRECISION 

96 TPI 
PERFORMANCE. 


What makes one computer a better buy 
than another? 

How about a 96 tracks-per-inch drive? 
It can pack more than a megabyte on a 
single flexible disk. 

Today, over 20 microcomputer manufac- 
turers are marketing 96 TPI disk systems. 
And thanks to a new diskette engineered 
to standards previously unattainable, 96 
TPI performance can now be as reliable as 
48 TPI. 

The product that makes this possible is 
the Xidex Precision" Flexible Disk. 


A TANGIBLY SUPERIOR DISK. 


We had no choice. To turn out a highly 
reliable 96 TPI product line in volume, Xidex 
had to build the most automated and ad- 
vanced disk manufacturing facility in the 
world. And we had to find ways to enhance 
current capabilities in materials, magnetic 
formulations, manufacturing and quality 
control. 


The best substrate. We start with the 
most stable polyester substrate commer- 
cially available. We can command the best 
because we're the world's largest purchaser 
of polyester substrate. Using a superior 
substrate makes the disks less suscepti- 
ble to distortions caused by temperature 
and humidity. 

And that's just the beginning. 


Tighter hub hole specs. We reduced the 
accepted tolerances on the center hole 
diameter by 50% (from O01" to .0005") to 
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decrease the risk of head to track mis- 
alignment. 


Improved signal strength. We coat with a 
unique magnetic particle that has a signal 
level almost 2096 higher than average. ( This 
was accomplished without any sacrifice in 
overwrite and peak shift properties.) The 
resulting "hotter" signal means you're less 
likely to lose your data if head alignment is 
less than perfect. 


Better finishing. We use proprietary 
binders and lubricants, and we polish the 
disk to a higher luster than you're used to 
seeing. This significantly improves signal 
performance and assures longer life for 
the disk drive heads. 


More protective jacket. Jacket construc- 
tion is particularly critical to 96 TPI perform- 
ance. Xidex has selected a 10 mil jacket 
that is 33% thicker than the industry aver- 
age. The jacket not only feels more sub- 
stantial, it offers greater protection from 
contaminants, extended handling and ex- 
tremes in temperature and humidity. Its 
superior squareness and flatness allow it 
to slip more easily into the drive and im- 
proves double sided head compliance.The 
all-polyester liner helps the disk to rotate 
more quietly and with less torque. 


Tighter quality control. Product testing 
must also be a cut above accepted stan- 
dards. Xidex disks not only go through the 
most rigorous 10096 test procedures, they 
are also required to pass an additional out- 
going quality check of 18 tests. 

Xidex disks are 100% certified ...to a 
higher level than any other product. But 
many users don't realize that “100% certi- 
fied" simply means that the disks are cer- 
tified against dropouts. Disks can fail for 
other reasons, too. It's only because Xidex 
controls aif three critical areas—coating, 
physical construction and testing—that we 
can produce a reliable 96 TPI product. 


Naturally, our disks also offer a lifetime 
warranty against manufacturing defects. 


HIGH VOLUME 
PRODUCTION CAPACITY. 


Xidex's monthly shipments of disks have 
been soaring since mid-1982. And we're 
just barely tapping our capability. Our new 
coating facility will be able to turn out over 
150 million disks a year. 

Our product line also includes a full line 
of 48 TPI disks that are superior to any- 
thing on the market Available in 534" and 8" 
sizes, they are made to the same exacting 
standards as our 96 TPI products. 


A WORLD LEADER IN 
PRECISION COATING. 


As one of the largest manufacturers of 
computer media products, we've been per- 
fecting the art of precision, high speed, 
volume coating onto polyester since 1969. 
In fact, we currently coat more polyester 
media products than all manufacturers of 
flexible disks combined. 

We're also the first vertically integrated 
American manufacturer of flexible disks in 
over five years. 

If you'd like more information on the 
most reliable 48 and 96 TPI disks that 
money can buy, give us a call. We also have 
a technical paper on 96 TPI disks that's 
yours for the asking. 

Xidex Magnetics, PO. Box 3418, Sunny- 
vale, CA 94088-3418. (415) 964-4652. 
In California call toll free (800) 672-1403. 
Outside California call (BOO) 538-1584. 


P" 


PRECISION" FLEXIBLE DISKS 
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Smith-Corona 
makes a successful printer even better. 


Introducing the I P-II. 


When Smith-Corona® 
introduced the TP-I™ daisy 
wheel printer, it filled an 
important need. It gave 
home users and small 
businesses the opportu- 
nity to have high-quality 
letter-perfect printing at 
the lowest price to that 
time. No wonder its been 
such a success! 

Now, Smith-Corona 
improves upon that suc- 
cess. With the TP-II"' 
printer. 

The TP-II has all the 
features of the TP-I. It's 
compatible with most microcomputers. It han- 
dles letter and legal sized paper. There's an 
optional tractor feed for handling fanfold paper. 


Dual Interface 


But the TP-II has some significant 
improvements, as well. It can interface with 
both serial and parallel computers. Which 
means you can upgrade your computer when- 
ever you want without having to buy a new 
printer, too. 


Letter-Quality Printing 


The TP-II has the same excellent print 
quality as the finest office typewriters. There's 


Please send me more information on the 
| Smith-Corona TP-II daisy wheel printer. 


" | 
| Adds... G l | 
| City State — Zip | 


Mail coupon to: 
| Smith-Corona, 65 Locust Avenue 
| New Canaan, CT 06840 


| 
Smith-Corona 3 


kw = ¿u G 


Smuth- Comma ts a trademark awed owned by SCM | Corpora, 
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a choice of easy-to-change daisy wheels to give 
you a wide variety of print styles and languages. 
(At $7.95 each, you can easily afford several.) 
There is a new ASCII 93-character printwheel 
with all the characters necessary to print out 
computer program listings, as well as 
printwheels in seven foreign languages. 


Self- Testing 


The Self-Test Switch lets you automati- 
cally print out a test pattern to check on the 
TP-Us operating condition. You can easily set 
DIP switches for baud, parity and character bit 
length. Plus it offers carriage return line feed, 
as well as a new 256 character buffer. 


800 Number for Information 


Add to all these features the fact that the 
TP-II is made in America by a company that 
has earned a reputation for reliability. A com- 
pany that backs its printers (and everything 
else it makes!) with a national factory service 
network and an 800 number you can call if you 
have a problem. 

So if you're in the market for a high-quality, 
low-cost daisy wheel printer, consider the one 
thats improved upon success. The Smith- 
Corona TP-II. 


Circle 413 on inquiry card. 


Typesetting on the Unix 


System 


The formatting and typesetting system built around the troff 
program works reliably and can be learned in a day 


The Unix text and formatting 
system, based on the troff (Typesetter 
RunOFF) program, is the mainstay of 
document preparation at Bell Labor- 
atories as well as many universities 
and research institutions. Offered 
free of charge with any computer that 
runs Unix, troff (pronounced tea-roff) 
is a dependable system that i5 easy 
to learn. Studies have shown that 
Unix composition is about 2.5 times 
as fast as typewriter composition and 
costs a third less (see reference 5). 
The current facility provides special 
languages that make tables, equa- 
Hons, and bibliographies easy to 
specify and format. Without change, 
it can have the same text file line- 
printed, typewritten (perhaps with 
proportional spacing), and photo- 
typeset for publication. In newer 
releases the typesetting system also 
provides languages for drawing dia- 
grams within a document. 

The troff program was written in 
PDP assembly language in 1973 by 
Joseph Ossanna. The nroff program 
(New RunOFF) was devised to drive 
typewriter terminals instead of a 
typesetter and shares source code 
with troff. Updated programs were 
rewritten in the C language around 
1975 and evolved slowly but steadily 
until late 1977, when Ossanna was 
killed in an automobile accident. 
Because nobody else knew exactly 
how trofi worked, its evolution came 
to a halt. 


by Bill Tuthill 


Offshoots of trofi 

Other programs later grew up 
around troff: tbl for producing com- 
plex tables, eqn for typesetting 
mathematical equations, and refer for 
handling bibliographic references. 
These programs are preprocessors for 
troff. That is, they look for appropriate 
areas of text and transform a high- 
level specification language into low- 
level typesetting codes. These codes 
are then passed from the preproces- 
sors to trof using the Unix pipe 


The original troff 
allowed for only four 
fonts and 15 point 
sizes; the new one 
permits 256 fonts and 
128 point sizes. 


mechanism. The functionality the 
preprocessors provide could never 
have been built into troff itself given 
the memory constraints of the time 
when troff was first used. 

Another advantage of preproces- 
Sors is that existing ones can be 
changed, and new ones written, 
without modification of troff itself. 
Thus, the modularity provided by the 
Unix system allowed typesetting soft- 
ware to grow through accretion into 
the full, mature system it is today. 


The first versions of trott produced 
typesetting code only for the Graph- 
ics Systems (later Wang) CAT/4. In 
late 1979 Brian Kernighan began re- 
writing troff to produce intermediate 
ASCII (American National Standard 
Code for Information Interchange) 
code, which could then, theoretical- 
ly, be converted to binary codes for 
any typesetter. In 1982 this software 
was released to the public. 

Educational source licenses cost 
$300 per processor, and commercial 
source licenses sell for $4000 per pro- 
cessor. Both are available only to Unix 
license holders. The distribution tape 
includes translating programs for the 
Mergenthaler Linotron 202, Compu- 
graphic 8400, and Autologic APS-5 
phototypesetters and the Imagen 
Canon LBP-10 laser printer, Note, 
however, that recent releases of Unix, 
including 4.1 BSD and System V, do 
not include the new device- 
independent troff. 

The original troff allowed for only 
four fonts and 15 point sizes; the new 
one permits 256 fonts and 128 point 
sizes. In addition, the former line- 
length limit of 754 inches has been 
lifted. The new troff also provides 
graphics primitives for drawing diag- 
onal lines, circles, ellipses, arcs, and 
splines. Two new preprocessors, pic 
and ideal, provide a way to include 
diagrams in typeset documents. Pic is 
simpler and thus easier to learn, but 
ideal provides more powerful con- 
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structs for shading and opaquing. 
Unfortunately, neither program is as 
easy to use as Lisa Draw because 
they require that diagrams be speci- 
fied linguistically rather than graph- 
ically. 

The coding and design of troff are 
often criticized. It is true that its old 
C source code is largely uncom- 
mented, but it is also well organized 
and has proven extremely robust. 
The native input syntax is terse and 
unnatural, yet it is sufficiently 
general that macros at the user level 
are natural, mnemonic, and extensi- 
ble. Toff is also criticized for its 
voracious appetite for computer 
resources, particularly when used in 
conjunction with the preprocessors. 
However, some typesetting systems 
are even worse. Let's face it: the com- 
puting required for text processing is 
inherently much greater than that re- 
quired for numerical processing. 
Strings take up more space in 
memory than numbers; calculating 
character widths and filling and ad- 
justing lines require a lot of number 
crunching. 


Other Formatting Systems 

Most formatting systems that run 
on mainframes are based on the 
runoff formatter written at MIT in the 
early 1960s. The idea behind that for- 
matter was to mix text and formatting 
directives in the same file. Formatting 
commands appear on lines starting 
with a period, whereas text lines do 
not start with a period. With this type 
of formatter, which could be called a 
batch systern, files are prepared with 
a text editor and then material is run 
off with a separate program. The trofi 
program descended from runoff and 
uses the same arrangement to specify 
commands. 

Today, most word processors that 
run on microcomputers are interac- 
tive—files are formatted while you 
are entering text, using one unified 
program. In many ways this arrange- 
ment works better than a batch for- 
matting system, because you aren't 
surprised by unusual results when 
you run off a file for the first time. 
However, the theory that "what you 
see is what you get" also implies that 
“what you see is all you get.” Word- 
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star, for example, does not provide 
proportional spacing on a daisy- 
wheel printer, Jet alone the ability to 
do phototypesetting, mathematical 
equations, and complex tables. 

The trott system has two principal 
competitors: TEX, from Stanford 
University, and Scribe from Unilogic. 
(In addition, many commercial type- 
setting systems are available that do 
not compete directly because of their 
high cost and because they do not 
run on general-purpose computers.) 

TEX was developed in 1978 by 
Donald Knuth at Stanford. Parts of it, 
especially its equation-formatting 
capability, were inspired by the eqn 
program on Unix. The strength of 
TEX lies in its algorithms for boxes, 


Batch formatting may 
produce unusual results 
but offers more 
powerful options. 


paragrapbing, eee sere and 
“glue” TEX considers text objects 
(such as paragraphs and lists} to be 
boxes separated from each other by 
stretchable glue. Entire paragraphs 
are held in a data structure then out- 
put all at once to prevent orphans 
and widows. (An orphan is a single 
line from the beginning of a para- 
graph appearing at the bottom of a 
page, and a widow is a single line 
from the end of a paragraph appear- 
ing at the top of a page.) Hyphena- 
tion is avoided, if at all possible, 
simply by measuring how much 
room is left on the final line of a 
paragraph and placing extra words 
there. By contrast, troff works a line 
at a time. Therefore, widows and 
hyphenation problems occur every 
now and then, although orphans can 
easily be avoided. 

The first version of TEX was writ- 
ten in Sail; newer versions are in a 
nonstandard version of Pascal. The 
principal drawbacks of TEX are that 
it is difficult to learn and use and 
poorly documented. Its input lan- 
guage is baroque and hard to read, 
and no useful beginner's manual is 
available—the one book by Knuth 
must suffice. In addition, many sym- 


bols required by TEX are not available 
on standard ASCII keyboards. Tables 
are difficult to specify using TEX, no 
bibliographic tools are provided, and 
TEX has no graphics Janguage. On 
the other hand, Knuth's Metafont 
provides a means of describing and 
creating entirely new symbols. Sup- 
port for various output devices, both 
laser printers and typesetters, has im- 
proved. TEX was chosen by the 
American Mathematical Society as its 
standard doctiment-formatting lan- 
guage. The American Physical Socie- 
ty chose troff as its standard language. 

Arguably the easiest to use of all 
the batch formatting systems, Scribe 
was written in 1979 by Brian Reid at 
Carnegie-Mellon University and is 
now marketed by Unilogic Ltd. in 
Pittsburgh. Although not so much 
simpler to use that it can hold its own 
against interactive mouse-driven 
systems, the Scribe formatter does ac- 
commodate different types of docu- 
ments (such as letters, articles, 
theses, books) and high-level text 
constructs (such as paragraphs, titles, 
and headers). Document types and 
text constructs are defined in an easi- 
ly modified Scribe database. This 
systems beginner-level manual is ex- 
cellent, as is the documentation for 
more advanced users. 

Scribe has two principal draw- 
backs, however. Its licensing cost is 
relatively high, and the current ver- 
sion has no facility for producing 
mathematical equations, although 
such a feature is promised for future 
versions. Tables are fairly difficult to 
specify using Scribe, and it provides 
no graphics language. 

Some users also complain that 
Scribe is verbose; when converting 
Scribe input to troff input, deletion is 
the most common operation re- 
quired, However, Scribe support for 
different output devices is (and 
always has been) excellent. In addi- 
tion to supporting typesetters that 
the new froff supports, and some that 
it doesn't, Scribe supports the Xerox 
9700 laser printer. 


Typesetting with trofi 

To use the troff system, you enter 
text and interspersed formatting com- 
mands (lines beginning with a 


WATCH OUT ATARI! 


AT-D2 HAS LAI 


. . WITH IT'S FLEET OF THE MOST ADVANCED 
SINGLE AND DOUBLE DENSITY DRIVE SYSTEMS 
IN THE UNIVERSE - TOTALLY COMPATIBLE WITH 
ATARI* COMPUTER MODELS 400, 800, 600XL. 
1200XL, 1400XL. AND 1450XL. 


DOCK YOUR FAVORITE PRINTER DIRECTLY TO 
OUR DRIVE'S BUILT-IN PARALLEL PRINTER 
INTERFACE. THERE'S NO NEED TO BUY AN EX- 
PENSIVE ATAR 850 MODULE 


THE COMMAND CONTROL PANEL FEATURES 
READ, WRITE AND DENSITY INDICATORS, A TRACK 
COUNTER TOLOCATE EVERY BITOF YOUR DATA 
AND A TOUCH-SENSITIVE SWITCH TO PROTECT IT 


WARP SPEED OF UP TO 18 TIMES FASTER THAN 


h. ANY OTHER ATARI DRIVE IS ACHIEVED WITH OUR 


TRAKS floppy and hard disk drive systerns for 
the Apple and IBM-PC are available at many 
Comouteriand and other fine stores worldwide. 
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i. OPTIONAL TURBO-CHARGED SOFTWARE 


AWESOME POWER — DESTROY A PLANET 

Ole LEARN HOW ONE IS CREATED. BALANCE 

YOUR CHECKBOOK OR WRITE A BESTSELLER 
LEARN A NEW LANGUAGE OR CREATE ONE 


ITS MAGNIFICENTLY SIMPLE! — JUST PLUG IT 


IN AND LIFT-OFF! 
"Afar is o registered trackemark of Afan Inc 


IDED ! 


TRAK GIVES YOU THE MOST STORAGE FOR 
YOUR DOLLAR! 


ix 


oe 


KILOBYTES DOLLAR 


AT ip 50 AT D Aly 
OUR FLAGSHIP, AT-D2, WITH TWICE THE STOR- 
AGE CAPACITY OF THE ATARI 810 DRIVE PLUS A 
PRINTER INTERFACE AND COMMAND CON- 
TROL PANEL, HAS A VALUE OF OVER 51000 YET 
COSTS LESS THAN $500! 


SEE YOUR DEALER NOW FOR A TEST FLIGHT, OR 


call toll free: 1-800-323-4853 
i Illinois, call collect: 1-312-968-1746 
TAWX 910-222-1848 


Tok 


microcompuler corporation 1511 Ogden Ave Downers Grove. iL 6051 
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FOR INTER-COMPUTER DATA 
TRANSFER, YOU NEED — (45 
“PORT AUTHORITY” 


It's yours with the TLC-1: the three-port solid state data 
switch. Say good-bye, at last, to the inefficiencies and limitations 
of the electrical-contact switch. Thanks to the remarkable 
TLC-l: the solid state data switch with three independent 
R5232 ports. Repeat...three independent ports. 
Because of this unique design, the TLC-l resolves all 
configurations of switching among any three units... 
computers, modems and printers. This means 63 possible 
connection configurations - using any combination of DCE 
and DTE equipment -with all received and transmitted data 
independently switched. That's "port authority"! 
And it's accomplished with very simple controls. Just three 
buttons and six status lights. You need no special software. 
Moreover, because it processes every function with solid state 
switching, the TLC-I participates in each connection while the 
power is on, So there's no switching 
noise, no junk data, no glitch of any 
kind. Just incomparable data 
transfer. And for $245.00, 
that's an awful lot of power. 
To order, or request more information, 2 
please write or call: 


= a = 
; 2" r. 
"E i 


= Laboratories Inc-- 
Sant Stel, Watertown, MA 02172. (617) 924-1680 


Get everything done 
by Friday | És 


Invoices. Paychecks. Mailing lists 
and form letters. Inventory. 
Reports. And just about any 
file handling that needs to 
be done around the office. 
Getthemalldone s 
quickly, efficiently and 
accurately any day ofthe ` 
week—by Friday!™ 
Friday! is the revolutionary new 
electronic file handling system for your “= 
microcomputer from Ashton-Tate, the people who 
invented dBASE II® It's just $295 (suggested retail price). 
For the name of your nearest Friday! dealer, drop us a 
line. Ashton-Tate, 10150 West Jefferson Boulevard, Culver 
City, CA 90230. 
T 204-5570. ASHTON TATE ud 


dBASE ll is a registered trademark and Friday! is a trademark of Ashton-Tate. 
CAshtun- Tate 1983 
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period) into a file using a text editor. 
Most people use vi (pronounced vee- 
eye and standing for visual), a screen 
editor developed at the University of 
California. Some installations prefer 
the Rand editor in one of its many in- 
carnations (ned, red, ined, e) or some 
version of emacs, originally from MIT 
and the inspiration for MINCE and 
Perfect Writer. All these editors are 
screen oriented. Some diehards and 
underprivileged typists still use line 
editors such as ed, which makes 
them far less productive than they 
would be using a good screen editor. 

When you are ready to run off the 
text, the file is written to disk and the 
nroff formatter is invoked: 


$ nroff -ms file 


A macro package (such as -ms) is 
almost always involved because it 
provides pagination and common 
text structures such as headers, para- 
graphs, footnotes, and displays. Here 
is a short list of the most frequently 
used -ms macros: 


TL title 

SH section header 
PP paragraph 

.DS display start 
DE display end 
.FS footnote start 
FE footnote end 


The nroff formatter provides type- 
writer output. If you want to typeset 
the file, this command would be used 
instead: 


$ troff -ms file 


Theoretically, it would not be 
necessary to change the file. How- 
ever, lineation and pagination are dif- 
ferent with troff because the typeset- 
ter packs more words per line and 
thus more words per page. 

If the text had particularly tricky 
tables, you might want to employ the 
tol preprocessor: 


$ tbi file | nroff -ms 
Or 


$ tbi file | trott -ms 


ALASKA 
Compucenter 

Anchorage, 907/561-2125 
ARIZON 
Tab Products of Arizona 

Phoenix, 602/864-Q311 
ARKANSAS 
Parkin Printing & Stationery 

[Lutte T eka 
CALIFORN 
Beta ==. Sy stems, Inc. 

San Di 19/5654505 
Computer ZA Exchange 

Nurthrid poen 3 
Data Bits, 

Orange TM 714/633-6650 
Informco 

Van Nuys, 213/994 - 1380) 

Int'l Memory Products 
af California 

Santa Monica, 213/450-0122 
Jeskin Products 

San Diego, 714:489-0121 
Kierulf Electronics, Inc. 

Offices Pari 

Los Angeles, 800/338-4811 

2Li 72: 425 (in CA) 
4. È Patti, Inc. 

Sante Fe Springs, 213/940-0961 
Quest Media & Supplies, Inc. 

Sacramento, 916/488-3310 
The 5u pyn p. 

ú Simi y. SOS 8:3-0505 
aycu 

Los Angeles, 213/466-5175 
Todd Sales 

Covina, 213. 131-2377 
COLORADO 
Computerware, Inc. 

Boulder, 305 343-0172 
Data Pro, Ltd. 

Denver, 303/777-8655 
CONNECTICUT 
Associated Computer 
Supplies, Inc 

Monroe, 2603./261-504W 
FLORIDA 
AB Data Corporation 

Tampa, 813/223-7194 
Data Pax 

Miami. 305.446.0929] 
Kar Printin 

Hialeah, 305/557-4782 
National Data Products 

Ta pen. 5800/237-3875 
Pinel me Pres is Supplies 

la 3/223-04 66 
GEO A 
Compuler Traders 

Atlanta, 404/955-0360 
Magnetic Media 

Atlanta. 404/457. 0002 
HAWAH 
iinttek Computer Services 

Honolulu, 808/52:1-ARA81 
IDAHO 
R & L Data Systems, Inc. 

Idaho Falls, 208/929-3785 
ILLINOIS 
American aaa 


Fou 

AW atn. 3l 3126537444 
Comark, Inc 

Elmhurst, 412 /K4-S000) 


A IHE f UtCUt » 


c 
int'l Memory Products 


of Hlinuis 
Prospect Heights, 312/537-8000 
Pryor Corporation 

Chicago, 312/644-5650 
Yana Computer Cor 
Y. Chi a n M 

isible Computer ply Corp. 
St. Chatka, 112/377 2586 š 
INDIA! 


Data clan 


Brownsbur HL. 58112 
Kelley World 


Mishawaka, 219/25 4920 
IOWA 


tion 


Nebraska lowa — 
ades. 515/225-2526 


Mid- iris Computing, Inc. 
Lenexa, 911/492-8805 

LOUISIANA 

Byrd Business Forms 
Kenner, 504/467-8400 

MARYLAND 


Federal Data Corporation 
Chevy Chase, 301 886-0800 
Grafico Corporati ion 
Baltimore, 3501 /747- 1065 
MCO Computer Su Supplies 
Millersville, 301/621-7800 
Spartan Industries, Inc. 
reget 301/384-1200 
MASSACHUSETTS 
Continental cen 
I 617/275-0850 
BO034 45-4688 
je P Dus i 
ala Processi plies 
Kalamazoo, RU 00/423 odi 
Precision Data Products 
Grand re 516/452.3457 
Transaction S v Systems 
m BD LO PYS 
800.2 654824 (C iCanarta) 
MINNESOT. 
Allanson E. ss Products, inc. 
Bloomington, 612/881-1151 
Computerware [hata 
Products, Inc. 
Eden Prairie, 612/941-6150 
Sexton Data Products 
wien 612-04 1 SRR) 


Computime, Inc. 
St. Louis, 314/434-5995 
Specially Camputer Ribbons 
rea M/731-0R0R 
NEBRASKA 
Nebraska Iowa 
Computer Supplies 
Omaha, 102/551-1288 
NEW JERSEY 
Data Research Associates 
Englewood, 201/569-2620 
x ; MEXICO 


` Albu uerque, 045/884-7591 
NEW Y ORK 


Arrow ue ni 
Farmingdale, 5167694. 6500 
Corstar Business 
Computing Cu., Inc 
White P ains, 914/428-555 ü 
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Daily Business Products, Inc. 
Hauppauge, 516/543-6100 
Datarex Systems, Inc. 
Buffalo, 716/633-1031 
NORTH CAROLINA 
Clyde Rudd & Associates 
yreensboro, 919/288 47222 
Kester Business Systems 
Greensboro, 919/855-1600 


ae 

ak Supply Corporation 
Cleve and, Tallest 

Treb-Kirby Compa 
Cleveland: 216/85 "6282 

Trebilco International, Inc. 
Cleveland, 216/961-3334 

OKLAHOMA 

Data Products, Inc. 
Oklahoma City, 405/943-9733 

Tinker c fice > Supply 
Tulsa, 918/62 


Furce 4 D. P. . Supplies, Inc. 
Portland, 503/6A)-8885 
National Micro Wholesalers 
Beaverton, 500/643-0626 

PENNSYLVANIA 
ter Resources Ca. 
Allentawn, 215/776-2101) 
Caer ille Associates, Ine. 
ie, 41272 76- 3588 
Nate nal Ribbon, Inc. (NRI) 
Morrisville, 205/736-1134 
Used Computers, Inc. 
Berwyn, 215/647-1BR1 
RHOD LAND 
Narraganse 
Prov idence 401/751 3-40 
TENNESSEE 
Advance Magnetics, Inc. 
Nashville, 615/329-0641 
Parma and § "oppo. Inc. 
Memphis, 901/346-1249 


Bull's I Data 
San Antonio, 512/656-6367 

Grammeo Computer Sales 
San Antonio, 512/690-0641 

Monarch Paper Company 
Houston, 713: 685- 

Philbo Ente rprises, Inc. 
Dallas, 214/358-1200 

D. G. Renick & Company 
Houston, 7137 

Suniex Duta ie T 
Houston, 713; 

UTAH 


Rebel Enterprises, Inc 
Salt Lake City, 801/261. 3300 
Choke Pista Irodbeis, J 
ampion ta Products, Inc. 
St, Charles. 301/843-6980 
Federal Sales Service, Inc. 
Alexandria, a 
Overview System 
Falls Church, 700/241-9146 
n inia Impressions 


cvm Co., Inc. 
ichmond, 804/282-2166 
WASHINGTON 
Western Paper Company 
Kent, 20Ni/ 251-5 


UM) C€ 


e. 


Your business can sample the 
finest 54" double-sided floppies— 
with our compliments. 

Control Data is the world's 
leading producer of disk drives and 
computer systems for American 
business. Our hardware and 
software are hard at work reduc- 
ing costs, cutting lead time and 
boosting productivity throughout 
industry. 

The same unbeatable quality 
that makes us a leader in comput- 
ing also goes into our floppy disks. 
And now you can test our high 
quality, error-free performance at 
a price you really can't beat. Free. 

How can you try before you 
buy our flexible media? Just fill 
out the attached coupon and mail 
it to us. Your local distributor will 
deliver your free 54" double- sided 
double-density 


floppy. 
ind out for 
yourself. Fill out 


the attached 
coupon and mail 
it to Control Data 
Corporation today! 


Offer limited to one redemption 
per business. Expires 12-31-83. 


.v8 14 

.TS 

allbox; 

efRssss 

e C Q C C 

tina 6; 

.Sp 

\s+2Northern California Whitewater\s-2 

.Sp 

\fTRiver Class Length Season Comments\fP 

Lower Klemeth 2-3 25 mi. ‘summer werm water end pleasent scenery 
Cal Salmon 4-5 21 mi. spring extremely technicel, many rocks 
Yuba W Fork 3-4 9 mi, spring portage 1C ft. waterfall at end 
American N Fork !-5 13 mí spring besutiful, several porteges required 
American Middle 2-4 17 mi. summer hes tunnel through rock, 3 portages 
American £ Fork 2-2 18 mi summer most popular whitewater section 
Stanislaus 2-3 9 mi. summer inundated by New Melones Reservoir 
Tuolumne 4-5 1P mi, summer continuously difficult end fest 
Merced 2-4 14 mi. spring no dams ebove, very cold weter 
Cerson E Fork e 20 mi. spring scenic, includes bot springs 
Truckee 1-3 e5 mi. spring scenic, easy access, veriety 

-DE 

(1b) 


Cal Salmon 


Yuba N Fork 


Northern California Whitewater 


[River | Class | Length | Season [Comments 

725 mi. | summer | warm water and pleasant scenery aa 
"21 mi. | spring | extremely technical, many rocks — — 
[9 mi | spring | portage 10 f. waterfall at end —— | 


[American N Fork | 4-5 | 13 mi. | spring | beautiful, several portages required —-. 
[American Middle | 3-4 | 17 mi. | summer | has tunnel through rock, 3 portages _ 
[American S Fork | 2-3 | 18 mi. | summer | most popular whitewater section — _ 
Stanislaus | 2-3 | 9 mi. | summer | inundated by New Melones Reservoir | 
‘Tuolumne | 45 | l8 mi | summer | continuously difficult and fast | 
Merced — — | 3-4 | l4mi. | spring | no dams above, very cold water — | 
[Carson E Fork — | 2 | 20 mi. | spring | scenic, includes hot springs 
Truckee | 1-3 | 25 mi | spring | scenic, easy access, variety — — 


Figure 1: Through use of the tbi preprocessor, the input in 1a resulted in the attractive table shown in 1b. 


Simple lists can be done by hand, but 
it's difficult to make them work prop- 
erly on both a typewriter and a type- 
setter. If you fail to call the tbl pro- 
gram, junk will appear in place of a 
good-looking table. See figure 1 for 
an example of table input and 
output. 

If the text contains mathematical 
equations, you will want to invoke 
the eqn preprocessor: 


$ neqn file | nroff -ms 
or 
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$ eqn file | troff -ms 


The neqn variant is used for type- 
writers, while eqn is used with a 
typesetter. Both programs, developed 
by a compiler-compiler, translate a 
simple context-free grammar into ap- 
propriate formatting commands. See 
figure 2 for an example of equation 
input and output. 

The refer preprocessor can be used 
to deal with bibliographic material. 
The pic and ideal languages provide 
for the inclusion of graphics into a 


document. Tables of contents, as in 
figure 3, can be collected and gener- 
ated automatically or produced as an 
afterthought. 


Documentation Guide 

The troff system is a well- 
documented one. The original man- 
uals from Bell Laboratories are not 
suitable for beginners, however, 
because they are organized by pro- 
gram rather than in tutorial order and 
assume far too much knowledge on 
the part of the reader. Better material 
is available, though. For people with 
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(2a) 


.EQ 
gsize 12 
elpha over f2 pil int from 1 to omega ^ 


left i sum from k=1 to inf sin sup 2 X sub k (t) right ) 
left [ f(t) + g(t} right ] cdot sqrt flambda over phi} 


„EN 


(2b) 


x i| [Eso] (t)+g NS 


Figure 2: Example of input (2a) and the resulting equation (2b) set using the eqn preprocessor. 
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Circle 68 on inquiry card. 


no previous computer experience, 
one book teaches editing and format- 
ting in about eight hours. The Unix 
Tutorial by Peter Birns, Pat Brown, 
and John Muster (UC Berkeley, 1983, 
to be published by Prentice-Hall late 
this year as Unix for People) starts with 
the vi screen editor, as is appropriate, 
rather than with an outmoded line 
editor such as ëd or ex, 

For those interested in learning all 
the facets of Unix, rather than mere- 
ly document preparation, Introducing 
the Unix System by Henry McGilton 


and Rachel Morgan (McGraw-Hill, 
1983) is a clear but detailed book that 
includes several chapters on the 
various editors and formatting tools. 
It is so good that it is unlikely to be 
superseded. The System V Unix 
release from AI&T includes a new 
guide to document preparation. Un- 
fortunately, like most of the new 
documentation from Western Elec- 
tric, this guide adds more paper to 
the stack of Unix manuals—but little 
functionality. It is hard to use this 
book, and the text is often lifted ver- 
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FALCON stores 
30 MILLION BYTES 


Formatter 


and 


* installs in minutes on your IBM-PC 
* can be configured to run either under DOS 1.1 or 


DOS 2.0 


* the disk controller uses error correcting algorithms 


for maximum reliability. 


* uses high quality CDC WREN hard disk for storage. 
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batim from material available else- 
where. Consult the books listed in 
the references list at the end of this 
article for more on the Unix format- 
ting and typesetting system. 

But realize that by the time a soft- 
ware system is as mature, reliable, 
and wel] documented as troff is, it is 
already outmoded. Anybody who 
has thought seriously about trott will 
tell you that someone should write a 
better formatting and typesetting 
system. Such à system would provide 
interactive previewing on a bit-map 
display, the capability of incor- 
porating pictures and graphs within 
a document, and a simple icon- 
oriented user interface. Of course, 
those people never volunteer to write 
this system themselves, nor do they 
offer to pay for the years of labor re- 
quired to carry out such a project. 
Until a better system is developed, 
users can try some of the sophisticat- 
ed Unix-based systems, such as the 
Bedford system, that are already on 
the market. Those alternatives, how- 
ever, are very expensive. 
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Let ALCOR Stan Systems 
Transform You Into a 


Professional Programmer 


ALCOR languages can guide you step- 
by-siep from novice programmer to a 
seasaned professional. All of our sys- 
tems are easy to use and share a clean, 
simple interface. In fact, all systems 
require only two commands to com- 
pile and execute a program! 


Are You Tired Of Struggling 
With The Documentation? 

No longer will you have to fumble 
through poorly written manuals filled 
with a peculiar dialect of programese. 
Each of our languages come with a com- 
plete and well organized documentation 


sel that includes a apecial language tuto- 
rial for new programmers. 


Never again will you have to 
figure out whether a problem 
is a language bug or a 
programming error. 


For reliability, all ALCOR language com- 
pilers utilize state-of-the-art design tech- 
niques. The result is unequaled 
reliability and performance. 


Mainframe power and 
sophistication on micro 
computers. 

Are you tired of being told that the other 
language is a subset of the real thing? 


A]! ALCOR language systems are com- 
plete language im AEA TATT with all 
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of the features expected in professional 
programming environments, 


Compatibility is a reality, not 
an advertising gimmick. 


All ALCOR languages were desi ince do 

our own highly trained and professional 
staff of programmers. Not borrowed or 
copied, but exclusively created by us so 
that you can develop libraries of rou- 
tines in any language that are callable 
from any other language. 


ALCOR language systems 
run on a wide range of 
computer and operating 
system combinations. 


Professional yrowaqenes know that the 


portability af a program is a crucial fac- 
tor in applications. Rewriting applica- 
lions every time you change computers 
is a waste of your valuable time and 
unnecessary with ALCOR languages. 


MAXI PROGRAMMING 
FOR MICRO-COMPUTERS 


If you want to develop 
quality software, do It with 
the quality language system 
from ALCOR. 

MULTI-BASIC — A revolutionary 
approach to compiler désign. MULTI- 
BASIC is the first language system to 
solve the BASIC compatibility problem. 
Not only does it support powerful fea- 
turės such as recursion, it compiles both 
MBASIC and CBASIC programs! 
C—ALCOR C is the perfect too! for sys 
rems programmers. it is a complete C 
implementation as described in the 
Kernigan and Ritchie book “The C Pro- 
gramming Language” 


PASCAL —A powerfiil Jensen and 
Wirth standard Pascal that is packed 
with the features necessary for serious 
program development such as random 
access files, dynamic strings and sepa- 
rate compilation. 

These language systems are now 
avallable for most s 2-80 based micro- 
computers with CP/M or TRSDOS 
compatible operating systems, 8086 
and 68000 versions soon. 


Yours for the asking! 


— eme 7 s. 


I Yes! C] Yes! Please rush via return mail 


la your information package describing 


these new languapes now available. 
| [1 Pascal 
O Multi-Basic 
| ËJ C Language. 


Name 
Address 
| City 
| sae 


| 


FREE information-packed brochure. 
Call or write today to: 


800 W. Garland Avenue, Suite 204 
Garland, TX 75040 
Telephone: (214) 494-1316 


Dealer, Distributor and OEM Poquiries Invited. 
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ou’ ve never seen a personal com- 
puter like Albert. 

Albert provides basic work-alike ac- 
cess to over 15,000 programs of Apple- 
based software. But Albert is also designed 
with powerful, next-generation features for 
improved performance now —and spectac- 
ular applications yet to come. 

Albert is ready to print and com- 
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Albert has the capability to hear your 
voice. Break it down for digital storage. 
Analyze and respond. 

Albert can process and generate 
sound. Rea] voices. Artificial voices. In- 


/ 


municate. 
RGB output chsplays up to 
16 on-scregn colors from 
256 selectable hues 
Parallel printer port. _ — 
A/D and D/A ports for voice __ 
ia control, " b Complete business integrated 
! ste Albert comes raady 
W! iD wort 
Baliery/charger ports _ ` ` 
in ' ^ — Graphics louch tablet generates 
v ! wages and business. i 
110V AC o 12¥ OC. ET d , Wilh astonisheng 
Alberi operates anywhere, ! 
Composite video oulput port. : AS 232 commurcations with 
Five luiy bullered expansion ' w— | ' 
pois Albert can grow. am — —— : RS 422/423 ollice 
networking levels 
Calendar clock tor home 
Detached senal keyboard securnidy choca daing 
mnd conio spplcalbons 
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structions. News. Special alerts. Even 
music. 

Albert can generate 256 subtle and 
brilliant colors—for text display, back- 
grounds and graphics. 

And Albert can display everything 
with RGB high resolution brilliance. 

Albert draws pictures and graphics lit- 
erally with a touch of a fingertip. And 
with astonishing speed. 
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THE EYES OF ALBERT EINSTEIN, BY COMPUTER ARTIST SAUL BERNSTEIN. THE PORTRAIT IS MAGNIFIED AND PHOTOGRAPHED IN SECTIONS ON A BARKO RGB MONITOR 


ALBERT VS. APPLE Ile. 
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Albert is incredible fun. Plug in a next- 
generation analog joystick, and watch 
what happens. Nothing, but nothing 
beats games on the Albert. 

And Albert comes with a complete 
system of integrated business software. 
SO you can put your Albert to work the 
day you get it. 

Ask your Albert dealer for the Albert 
60 Second Demonstration. 

For the Albert dealer nearest you, 
write or cal] Albert Computers Inc., P.O. 
Box 6399, Thousand Oaks, CA 91359. 
Telephone 1 (805) 497-1073. 

Albert. 

The future of the personal computer. 
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Moving Unix to New 


Machines 


Some portability considerations and a case history 
of Unix for the NS16032 


Noted for its power and elegance, 
the Unix operating system is highly 
portable. As a result, largely compati- 
ble versions of Unix exist on a stag- 
gering number of computers. The 
task of moving (“porting.” in Unix 
jargon) the operating system to a new 
machine, however, can prove chal- 
lenging, as we will see. 


Software History 

Before we look at a case study, con- 
sider the trends that have influenced 
software development and the fea- 
tures that make Unix portable. A ma- 
jor development in the history of soft- 
ware has been the movement away 
from machine-specific (nonportable) 
code toward machine-independent 
(portable) code. The earliest com- 
puters were programmed in machine 
language, and the resulting programs 
would run only on a specific type of 
machine. 

Later, high-level languages made it 
possible for programs to be written 
more quickly; these languages could 
directly express high-level concepts, 
freeing programmers from having to 
deal with many machine-level 
details, The high-level concept of ad- 
dition, for example, is independent 
of the machinery that performs the 
calculation, and high-level | 
that directly express the idea of ad- 
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dition with the + operator can free 
programmers from having to know 
the format of a particular machine- 
level ADD instruction. This program- 
ming ease made software usable on 
more than one type of machine when 
high-level languages were imple- 
mented on new machine environ- 
ments. 

Although languages quickly 
achieved a high degree of computa- 
tional portability, things were not as 
easy when it came to noncomputa- 
tional tasks. The operating-system 
environments in which the high-level 
programs ran were very different 
from one machine type to the next. 
Although the ability to open, read, 
and write files is as important in real- 
world applications as computation, 
each operating system had a different 
way of performing these basic func- 
tions as well as a different command 
syntax and a different set of utility 
programs for editing or file mainten- 
ance. Moreover, most operating sys- 
tems required that the programmer 
deal with machine details (such as 
disk-track size) that were unimpor- 
tant from an applications standpoint. 


Unix Portability Advantages 

In an attempt to overcome these 
drawbacks, Unix was designed to be 
portable. Because the Unix system 


hides most machine details, it can 
serve a broad range of computers. In 
fact, Unix is available on machines 
ranging in price from a few thousand 
dollars to tens of millions of dollars. 
No other system has the same degree 
of portability (see table 1). 

Portability, in this case, means that 
software developed for Unix can run 
without change on almost every 
available computer (if that computer 
is running Unix). Programmers also 
benefit from this portability. For ex- 
ample, a programmer using a 16-bit 
microcomputer version of Unix can 
make use of the full set of Unix 
utilities, and if he or she moves to an 
Amdahl mainframe, the same pro- 
gramming environment can be used. 
The same commands are used to 
copy or remove files or to compile C 
programs. À few details may be dif- 
ferent, but the programmer needn't 
relearn ing. 

Other operating systems take other 
approaches to portability. The origi- 
nal CP/M, for example, was portable 
in the sense that binary 8080 pro- 
grams could be insulated from the 
details of device support. Because the 
8080 (and Z80) was dominant in the 
early personal computer market, pro- 
grams that used CP/M could run on 
many machines. However, most 
CP/M programs were written in 8080 


assembly language, so 
moving these programs to 
new processors such as 
the 68000 is not easy. 
CP/M is also unable to 
provide some services 
needed by larger systems, 
such as multiprocess and 
multiuser support or a 
standard high-level im- 
plementation language. 
Thus, it does not span the 
range of machines Unix 
does. It is hard to imagine, 
for instance, the CP/M 
system in control of an 
IBM mainframe. 

Another approach to 
portability that has 
achieved wide acceptance 
is the UCSD p-System. 
P-System programs are typically writ- 
ten in Pascal. Like Unix, the p-Sys- 
tem provides àn entire operating en- 
vironment. Because the p-System is 
interpretive, it is possible to write 
binary programs that can run on any 
p-System machine, making p-System 
applications highly portable. Unfor- 
tunately, the interpretation is ineffi- 
cient. And, as with CP/M, the p-Sys- 
tem environment lacks multiprocess 
and multiuser support and does not 
comfortably scale up to larger config- 
urations. 


Photo 1: The N516000 workstation, which includes memory-man- 
agement and floating-point capabilities. This workstation was used 
lo port a demand-paging virtual-mermory implementation of Unix to 
Ihe NS16032 processor. 


Another portability approach 
makes use of a "layer" of software. 
The layers function is to hide the 
ugly details of the operating systems. 
The most widely known example of 
this is the Software Tools package, 
which provides a virtual operating 
system. With it, programs are writ- 
ten in highly portable FORTRAN 
(using a preprocessor to translate an 
enhanced language into standard 
FORTRAN). All operating-system 
functions are performed using only 
a standard set of library routines. 


Thus, all that is required 
to move a program is stan- 
dard FORTRAN and the 
necessary library. 


Now consider the Unix 
system. It is portable at 
the source-code level; 
therefore, if an applica- 
tions program is written 
in the C language using 
standard Unix system 
calls, that program should 
be portable to any Unix 
environment. The Unix 
system comes with a com- 
plete set of utility pro- 
grams, so that large ap- 
plications can be con- 
structed using standard 
tools that function in the 
same way on all machines. 
The system has enough power to be 
used on large machines as well as 
microcomputers. 


What Makes Unix Portable? 

To understand the portability of 
Unix, we must look at the steps in- 
volved in porting Unix. How does 
one get Unix on a new machine? 
There are three components: a C 
compiler the Unix kernel, and the 
Unix utilities. 

The Unix system is written almost 
entirely in the C high-level systems- 
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Altos 

Amdahl 

Apollo 

Apple 

Auragen Systems 
BBN 

Burroughs 


Callan Data Systems 
Charles River 


Columbia Data Products 
Computer Automation 
Computer Consoles 
Gomputhink 

Convergent Technologies 
Cyb Sysiems 

Data General 

DEC 

Dual Systems 

Durango 

Fortuna Systams 
General Automation 
Gould S E.L. 
Hewlett-Packard 
Honeywell 

IBM 

ICL 

Intel 


Momentum 

Mostek 

Motorola 

Nabu 

National Semiconductor 


Paradyne 

Perkin-Elmer 

Philips 

Pixel 

Plessay Peripheral Systems 
Plexus 


Sun Microsystems 
Tandy/Hadio Shack 
Tektronix 
Televideo 

Three Rivers 
Torch 

Univac 

Western Electric 
Wical 

Zantec 

Zilog 


Table 1: A partial list of manufacturers whose computers can run Unix, 


implementation language. C is 
similar to Pascal, although C has a 
more abbreviated syntax, greater ex- 
pressive power, and offers much 
more freedom to access low-level 
machine resources. The use of C is 
pervasive throughout the Unix code 
for both the system proper and the 
utility programs. Thus, a reliable C 
compiler is a prerequisite for porting 
Unix to a new machine. The portable 
C compiler is an important part of the 
Unix system. This compiler is de- 
signed to be adaptable to new 
machines. 

The Unix system, which consists of 
approximately 200 programs, is struc- 
tured in two levels: the kernel level 
and the user level. The kernel has full 
contro] of the machine resources, 
while user-level code has no direct 
access to any resource. The kernel is 
responsible for process management, 
VO (input/output) support, and file- 
system management. All resource 
usage (for example, process creation, 
file creation, or file I/O) is ac- 
complished by system calls to the 
kernel. There are about 40 important 
system calls. Over the years, addi- 
tional features have been added to 
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the Unix kernel. These features are 
frills—the basic 40 system calls sup- 
port 99 percent of the applications 
programs. 

These system calls are machine in- 
dependent to enhance Unix's port- 
ability. For example, the write systern 
call writes an arbitrary number of 
bytes to a file at an arbitrary byte 
position. The parameters do not de- 
pend in any way on disk-track sizes 
or other hardware features. In fact, 
one can write to a file, a tape, or a line 
printer in exactly the same way. Most 
aspects of the file-system, process- 
management, and process-schedul- 
ing functions are also machine- 
independent. 

The kernel interface is narrow and 
powerful. A small set of primitives 
provides the necessary services in a 
way that does not depend on the 
features of the underlying hardware. 
This hardware independence stems 
from the original Unix system's 
design, which was based on a sim- 
ple but high-level notion of operat- 
ing-system service; this concept is 
akin to the idea of providing the 4 
operator in a high-level language 
rather than using machine-level ADD 


instructions. Although the first ver- 
sions of Unix were not portable (in 
fact, the earliest Unix system was 
written in assembly language), the 
high-level concepts involved are in- 
herently portable. The "ideas" of ad- 
dition and file I/O are the same on all 
machines. 

The Unix kernel, which is mostly 
machine-independent and written 
almost entirely in C, consists of less 
than 20,000 lines of code. Roughly 
1000 of these lines are low-level 
assembly-language support routines. 
Around 4000 lines are devoted to 
device, memory-management, and 
process support. If these 1000-line 
and 4000-line sections are rewritten, 
the kernel should run on a new 
machine. 

The remainder of the Unix system 
(the kernel represents only a fraction 
of the total code) consists of machine- 
independent user-level code—even 
the Unix command interpreter is just 
an ordinary user-level C program that 
needs no special machine-dependent 
privileges at the hardwere level. 
Therefore, to implement Unix on a 
new machine, you need only build a 
C compiler and implement the Unix 
kernel. In theory, everything else 
comes easily. In practice, it isn’t that 
simple. 


The Challenge of Porting Unix 

One consideration in the imple- 

mentation of Unix is its demand on 
hardware—Unix needs more hard- 
ware facilities than either CP/M or 
the p-System. For example, because 
Unix is a true multiuser, multiprocess 
operating system, it usually requires 
memory management and protec- 
tion. Memory management enables 
the system to allocate processes to 
any free area of memory, and mem- 
ory protection prevents one program 
from destroytng the code or data of 
another program that may be run- 
ning simultaneously. Memory pro- 
tection is also used to enforce the nar- 
row and well-defined interface be- 
tween the user level and the kernel 
level. 

Unix systems are oriented toward 
disk access. Users can request large 
amounts of work from the system 
(this means less work for people and 
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more work for machines), As a re- 
sult, the system makes heavy use of 
the disk for program loading and file 
VO. The design of the system re- 
volves around the file system; there- 
fore, it is not reasonable to run the 
system without a hard disk. Finally, 
most Unix configurations require at 
least 256K bytes of semiconductor 
main memory. 

Although Unix is a powerful sys- 
tem, it can't run on all computers— 
the hardware must have a certain 
level of sophistication. Àn IBM Per- 
sonal Computer with a hard disk 
probably represents the minimum 
configuration. Although the IBM PC, 
based on the 8088 processor, lacks 
memory protection, it can run Unix 
because it is a single-user machine 
and needs less memory protection 
than a multiuser system would. 


Portability Problems 

Given the right hardware, it seems 
easy to implement Unix. However, 
Unix is not perfect, and various prob- 
lems will arise. For example, many 
Unix utilities make unfortunate as- 
sumptions about the underlying 
machine. It is usually easy to com- 
pensate for these assumptions on a 
machine for which they are false, but 
it can take some time to test al] 200 
Unix programs to discover any port- 
ability problems. 

Ironicaily, some portability prob- 
lems arise from features built into the 
C language, which was chosen in 
part to enhance Unix's portability. 
The C language is about twice as ex- 
tensive as Pascal, mainly because 
many low-level features (such as 
arithmetic on pointers) have been in- 
cluded in the language to allow 
machine-independent programming. 
For example, if a C command in- 
crements a pointer by one, the 
pointer points to the location of the 
next data item in memory, not to the 
location of the next byte. (The latter 
result would typically occur in 
response to a hardware-dependent 
pointer-increment command.) Thus, 
with the C implementation, adding 
one to a pointer that points to a 
double-precision number yields a 
pointer to the next double-precision 
number; this operation has the same 
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meaning on all machines running C. 

Unfortunately (at least from the 
standpoint of portability), however, 
some machine-dependent operations 
are also allowed in C. For example, 
C allows you to treat a pointer as an 
integer and to perform bit-masking 
tests on the value of that pointer. 
Although this capability can be 
useful for implementing functions 
such as storage managers, the capa- 
bility is inherently nonportable 
because some machines store point- 
ers simply as byte numbers while 
others use more complex schemes. If 
a program knows that a certain bit in 
a pointer indicates a certain fact, then 
the program can successfully run 
only on machines for which that bit 
indicates the same fact. 

Another difficulty encountered in 
porting Unix is implementing the C 
compiler. On some machines, imple- 
mentation is not difficult, but because 
the language is large and subtle, elim- 
inating all of the bugs is never a trivial 
task. On other machines, construc- 
tion of the compiler can be a formid- 
able undertaking. For example, the 
“character” is a C data type, and the 
C language requires pointers to char- 
acter (Le,, byte) locations. But some 
machines are word-addressed—their 
natural machine pointer can only 
refer to an entire 16- or 32-bit word, 
and the compiler may have to resort 
to extreme measures to provide the 
necessary byte pointers. At Human 
Computing Resources (HCR) our im- 
plémentation team has implemented 
compilers for two such machines and 
has found the task difficult. 

The C language is básed on a sim- 
ple model of the underlying hard- 
ware; some more complicated ma- 
chines have been designed specific- 
ally for other languages such as 
Pascal, The implementation of a C 
compiler on single-language ma- 
chines often requires ingenuity 
because all of those "good" machine 
features turn into obstacles that must 
be circumvented, subverted, or other- 
wise overcome. (For example, C and 
Pascal subroutine calling conventions 
are quite different. If a machine is 
designed specifically for the Pascal 
convention, implementation of the C 
convention may be difficult.) At HCR 


we did it once, and we can testify that 
it isn't easy. 

Once a C compiler is implemented, 
it is necessary to implement the 
kernel, Again, some machines fit well 
with Unix, while other machines 
have features that must be overcome. 
The closer the fit, the shorter the im- 
plementation time required. 

Other problems are not so obvious. 
For instance, a machine may have 
used its own proprietary operating 
system for years, and the programs 
that drive its various peripheral 
devices (often written in assembly 
language) have been passed down 
from one generation of programmers 
to the next. In some cases, nobody 
has looked at the hardware manuals 
for years. Unix is a whole new sys- 
tem. The implementation team must 
sit down with the manuals and write 
the kernel hardware-support rou- 
tines. Because the kernel is written in 
a high-level language, it will probably 
use all of the available hardware fea- 
tures. In fact, Unix is known for driv- 
ing machines harder than any other 
system. When implementing Unix, 
programuners often find that the 
manuals are incorrect or incomplete 
or that some hardware feature has 
never before been used and doesn't 
work. This can wreak havoc with im- 
plementation schedules. 

New machines have similar prob- 
lems. The documentation may be in- 
complete or wrong. The machines 
may have design errors. Again, these 
errors are often not apparent in 
testing but show up under the load 
of a Unix system. Prototype machines 
especially tend to have reliability 
problems. Most programmers never 
expected to have to learn how to use 
a logic analyzer and often find track- 
ing down subtle hardware errors a 
frustrating experience, At HCR, we 
often experience this problem 
because our implementation team 
usually uses prototype machines a 
year or more before they reach the 
public. 


A Case Study: the NS16032 
This case study provides some in- 
sight into the process of porting 
Unix. In mid-1982, we began work on 
our Unity version of Unix for the Na- 


A flawless future is in sight with 3M diskettes. 


When it comes to keeping track of precious data, predictable = 
means reliable. Being able to count on every diskette, every time. —€— wp iiie 
At 3M, reliability is built into every diskette. We ve been in the | 
computer media business for over 30 years. And we ve never settled 

in. Were constantly improving and perfecting our product line, 

from computer tape and data cartridges to floppy disks. 

3M diskettes are made at 3M. That way, we have complete control 

over the entire manufacturing process. And you can have complete 

confidence in the reliability of every 3M diskette you buy. 


Look in the Yellow Pages under Computer Supplies and Parts for t ` | ; f | 


the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 
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tional Semiconductor 16032. (This 
work resulted in a public demonstra- 
tion at the November 1982 Comdex 
show. That demonstration was the 
first public exhibit of a true demand- 
paged, virtual-memory implementa- 
tion of Unix on a microprocessor.) 

The National 16000 series is prob- 
ably the most suitable chip set avail- 
able for Unix. It has a 32-bit software 
architecture, so there are no unneces- 
sary memory-addressing limits. The 
instruction set has been designed to 
support high-level languages. Archi- 
tecturally similar to the DEC VAX 
superminicomputer, the 16032 has 
some additional features. Full 
memory management is provided 
with a standard chip, including de- 
mand paging, which allows virtual 
memory to be supported. A floating- 
point chip provides a true floating- 
point instruction set; the NS16032 
does not rely on the cumbersome co- 
processor scheme used by some 
other machines. Although the details 
and actual instructions are different, 
the machine may be described as a 
“VAX on a chip.” Because the stan- 
dard Bell Laboratory release of Unix 
ran on the VAX, we expected this im- 
plementation to be easier than others. 

The basic process of a "Unix port" 
is simple, but there are many com- 
plicated details. The first step in- 
volves becoming familiar with the 
target machine. In my company's 
case, we took delivery of a prototype 
workstation from National Semicon- 
ductor (see photo 1). This station had 
all of the necessary equipment but no 
software except for some bootstrap 
ROMs and some diagnostics. All ini- 
tial software development took place 
on a VÀX 780 running Unix. (It is con- 
ceivable that one could port Unix 
without a nearby Unix development 
system, but it would be needlessly 
difficult.) A period of reading and ex- 
perimenting ensued. 

When doing work of this sort, it’s 
always a good idea to start with 
similar software and modify it. 
We used the portable C compiler for 
the VAX and converted it into a 
16000 compiler. A skeleton of the 
16000 compiler already existed. Im- 
plementation of the compiler proper 
posed no great technical problems. 


272  Ocaober 1983 € BYTE Publications Inc, 


We did have to make a significant 
design tradeoff; the 16000 architec- 
ture allows global data and pro- 
cedures to be directly addressed, or 
you can access data and code via the 
“module table.” The latter procedure 
is a bit slower but results in smaller 
code because a user might often be 
able to use 8-bit offsets into the 
module table rather than full 32-bit 
address constants. We decided to use 
the module table because there are 
many benefits to having smaller 
code. Smaller code reduces program 
loading time and reduces the virtual- 
memory paging rate. The VAX does 
not have an equivalent feature, 
The portable C compiler generates 
symbolic assembly code. That code is 
then assembled, and the resulting 
object module is linked with other 
modules and library routines. 


The idea of porting 
Unix is simple; the 

implementation can 

become complicated. 


The second step in porting Unix 
was construction of an assembler and 
linker. The main difficulties here in- 
volved the large variety of addressing 
modes and the correspondingly com- 
plicated program-relocation informa- 
tion needed by the linker The 
module table added significant com- 
plexity. The assembler and linker 
probably involved as much work as 
the compiler. 

Having "finished" the compiler/ 
assembler/linker, we had to test the 
result. We developed down-line 
loading software so that we could 
compile programs on the VAX and 
run them on the National machine. 
We then started to test the compiler. 
During previous projects (HCR has 
ported Unix to a number of 
machines, including the MC68000, 
the Computer Automation 4/95, and 
the Three Rivers PERQ), HCR had 
developed an extensive test suite for 
the C compiler This test suite re- 
quires minimal hardware support— 
only the ability to print characters. 
The test suite is not perfect, but it 


does check out a large fraction of the 
compiler. On the National machine, 
the compiler stabilized quickly. 
Because the machine architecture is 
very regular, there are not a large 
number of special cases, which are 
often a source of compiler bugs. 

In parallel with the compiler effort, 
we began work on the kernel. The 
first requirements were for a boot- 
strap loader a low-level machine 
assist, some software to handle com- 
munication with the host develop- 
ment machine, and driver software 
for the disk unit. When these were 
met, we ran our first stand-alone pro- 
grams. These stand-alone programs 
were some of the basic Unix 
maintenance programs, modified to 
call a library of stand-alone routines 
rather than the (as yet nonexistent) 
operating system. The programs 
were used for initial setup, such as 
construction of an emply file system 
on the disk or loading of files into the 
file system. This stage also checked 
out the team's fundamental under- 
standing of the hardware. 

The kernel was the next big step. 
We adapted a VAX version of Unix to 
run with the National hardware. As 
expected, most of the code ran un- 
changed. It was especially helpful 
that the memory-management 
scheme closely resembles that of the 
VAX. We used the demand-paging 
code from the Berkeley version of 
Unix. That code was far from perfect, 
but it did work, and it gave us a start- 
ing point. The initial kernel had a 
number of loose ends, but it was 
solid enough to start loading pro- 
cesses. We have an initial kernel test 
process that verifies that basic func- 
tions work correctly. 

Once the initial kernel had come 
up, we were ready to finish the job. 
We started cross-compiling the utili- 
ty programs, starting with the most 
important. (The utility that rebuilds 
damaged file systems is quite useful 
at this point because the system is 
still likely to crash from time to time.) 
At the same time, we finished off 
loose ends in the kernel. Moving 
utility programs was easy because 
the 16000 architecture is so similar to 
that of the VAX. In fact, it is hard for 
a C program to know that the 
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costly dropouts, head crashes 
and downtime. i 
Dust-OffIlismosteffective Bi 
when used with Stat-Off IL Stat- | 
Off II neutralizes dust-holding 
staticelectricity while Dust-OffII ` 
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alsathe Dual Extender and Mini- 
Vac for vacuuming dust out of 


you have total control—every- 
k thing from a gentle breeze for 
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». | machines. 
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delicate computer mechanisms 
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machine is not a VAX. This is in stark 
contrast to other machines in our ex- 
perience. The major task was to 
verify that all of the utilities are 
operational. Again we employed a 
test suite. As a result we found a few 
more compiler bugs and one or two 
kernel bugs. 

Some other programs require 
adaptation to the specific machine 
(for example, the FORTRAN com- 
piler). We also added a few extra sys- 
tem features, such as bitmap display 


support. 


Moving C programs to 
the 16032 was easy 
because the 16000 

architecture is similar 
to that of the VAX. 


All of this sounds too easy. In fact, 
we did encounter some difficulties. 
Nearly all of the problems stemmed 
from the fact that we were using pro- 
totype hardware with engineering 
sample chips. At one time or another, 
everything that could go wrong did. 
There were errors in the documenta- 
tion. The disk did not work. The disk 
controller did not work. The central 
processor board did not work. The 
central processor chip did not work. 
The memory-management chip did 
not work. The interrupt controller did 
not work. The floating-point chip did 
not exist at first and then did not 
work. The problems were usually in- 
termittent, often subtle, and always 
maddening. 

(Important note: it would be false 
to conclude that the National chips 
or hardware are unreliable; these 
problems always occur with new 
chips or prototype hardware. Before 
parts reach production quality, they 
exist in experimental form. National 
provided good support during the 
project and the problems have been 
solved. We have since then had ex- 
cellent success in making our product 
run on original equipment manufac- 
turer (OEM) machines using the 
16032 processor. Because chip- 
development cycles are long, we 


Introducing ULTRAFRAME,” 
the multitasking, multiuser system 
designed for system integrators & OEMS. 


FRONT VIEW. 
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Engineering Attractive 
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bit Slavenet processors at 
the same time. Gives you 
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Low Cost Per User Give 
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Three-Year Warranty IBS 
gives you the clincher — à 
premium warranty to pers a 


HINGIS 
' n i | HIH. 


Integral 5" & 8" Floppy __ 
Drives Your choice of 5" or 


|. 8" half-height drives — up 


to 1.2 MB capacity. 


| 


Up to 32 Usérs — in Parallel 
Our multiprocessor system 
usés upto 16 Slavenet™ prp- 
cessor boards — each a 


' Complete Z80 computer with 
64K RAM per user — to 


maintain fast, multi-user per- 
formance as you add users 
or tasks. Both 12'and 20 ` 
slot S-100 models available. 


„Fast, High-Capacity Hard 


Disks Full range of fast 5" & 
B" Winchester drives from 
10 to 120 MB (formatted), 
including new high-capacity 
5" models. Mast 5" models 


. have provision for adding a— 


second drive later on; Also, 
14" drive models from 145 
MB to i MB. 


Fast, Multiprocessor Opera" 
ing Systems We otf 


p-NET™ and TurboDOS™ 


= proven multiprocessor” 
operating systems for fast, 
multitasking applications. 
Access to all UCSD-Pascal™ 
and CI'7M'* software. 


Dual Whisperfan Cooling 
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sure adequate cooling for 
around-the-clock operation. 
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components. 
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often had to patch around the prob- 
lems to continue work. We were only 
able to demonstrate at Comdex 
because of the quality, dedication, 
and perseverance of the implemen- 
tation team. This kind of debugging 
requires a high level of expertise. 
Having to do this debugging is the 
penalty you pay for being on the 
leading edge—if you wait for the final 
production hardware, you wort be 
first.) 


Finishing the Job 

Many people think that it is easy 
to bring up the Unix systern on a new 
machine. In fact, it is possible to 
bring up a limping kernel with a 


buggy compiler in about four 
months. However, to bring up a sys- 
tem with all of the utilities, with an 
allowance for inevitable problems, 
with some performance tuning and 
commercial enhancements, and with 
everything tested and solid, takes 
about a year. Once Unix has been 
ported to a particular hardware type 
(e.g., the 16032 chip set), you can 
adapt the system to other configura- 
tions fairly quickly. Each OEM will 
use the chip set to build systems with 
various bus structures and IO 
devices. Adapting Unix to a new con- 
figuration can take from one or two 
weeks (if the target machine works 
and only one or two device drivers 


are required) to several months (if the 
hardware doesn’t work or is other- 
wise intractable, or if “strange” 
devices must be supported). Some 
people also refer to this configuration 
process as “porting” Unix, but the 
final process of adaptation to OEM 
requirements is not nearly so 
difficult. 


Michael Tilson is vice-president for technical 
development at Human Computing Resources Cor- 
poration (10 Si. Mary St., Toronto, Ontario M4Y 
IP9, Canada). He has many years of experience 
with Unix and Unix-based software products. He 
has been involved with the implementation of Unix 
on several machines and is actively involved with 
industry efforts to increase the level of standardiza- 
tion of Unix-like systems. 
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Buy the People 
for the people. 
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Wherever it is, we want it, Maybe, just maybe, we're 
searching for your program, but we'll never find it 
unless you call us. 

It has to be good, though. Because we're the 
Software Guild", an organization devoted to finding 
the very best microcomputer programs for packaging 
and distribution under the Softsmith" label. Hundreds 
of titles have already been licensed to the Softsmith 
library. But they're only the beginning. Our goal is to 
have the best program in major categories on every 
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popular machine. Of course, we can't do it without you. 

If you're a program author or publisher, The 
Software Guild offers some distinct professional and 
monetary advantages. 

First, you devote your time to what you do best: 
programming. You can leave the manufacturing, 
packaging, documentation, distribution and customer 
service to us. 

Second, our revolutionary retail merchandising 
system will put your program before the public through 
the normal computer and software stores, plus record 
outlets, department stores, book shops, and more 
places where software has never before been available. 


Third, is royalties. Wider distribution means more 
substantial royalties. And, your Software Guild 
royalties start to accrue when the dealer makes his pur- 
chase in quantity, so you aren’t left waiting while 
money trickles in. 

Fourth is flexibility. We do not insist on the 
exclusive rights to your program. You can deal with 
other publishers and distributors, or market your pro- 
gram yourself, while it is in Softsmith distribution. 

We know you're out there, working and dream- 
ing, and we want to help make your dream come true. 
Our full staff of professional evaluators are waiting to 
review your best-seller. 


1 


ep. A 


So call us, wherever you are. 

Contact Regina Roberts a at (415) 48 7-5200. 
Or write: 

The Software Guild 

2935 Whipple Rd. 

Union City, CA T1 


(415)487-5200 
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System Review 


The NEC Advanced Personal 
Computer 


High-resolution graphics, color, and 16-bit performance 
in an attractive package 
by David B. Suits 


Not long ago, I started looking for a new microcom- 
puter. Actually, I wasn't looking so much as musing 
about which computer would be a significant step up 
from my 8080-based system. My next computer, I knew, 
would have a 16-bit CPU (central processing unit). It 
would use Digital Research’s CP/M-86, have a high-res- 
olution color-graphics display, and come with dual 
8-inch disk drives. The drives would be arranged so that 
the disks could be inserted vertically. (Perhaps 1 have 
strange wrist bones, but I find it uncomfortable to have 
to load disks horizontally.) I also wanted a detachable 
keyboard with four cursor-control keys arranged in a 
diamond-shaped pattern. The keyboard would have to 
have a separate calculator-style keypad for easy entry of 
numeric data and some special-function keys to make 
application programs (such as word processors) easier. 

Nothing advertised in the magazines met my require- 
ments. I thought I would have to start making some com- 
promises. 


The APC 

Perhaps NECIS (NEC Information Systems) read my 
mind. Its APC (Advanced Personal Computer) fulfilled 
my expectations (see photo 1) and, in fact, exceeded 
them. The NEC APC also has double-sided double-den- 
sity disk drives; the keyboard has 22 programmable 
function keys; there is a user-definable character set; and 
the system includes a real-time calendar/clock, a single- 
voice music generator, 128K bytes of RAM (random- 
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access read/write memory), and 4K bytes of battery- 
powered RAM that will retain data even when the com- 
puter is off (see At a Glance box on page 284). There is 
also an automatic power-off feature so the machine can 
be turned off under software control. 

The APC is available in a monochrorne or color model. 
The monochrome model comes with one disk drive; two 
drives are optional. The color model comes with two in- 
tegrated drives. The disk-controller chip, the NEC 765, 
handles up to four single- or double-density floppy-disk 
drives. Having "grown up" with single-density 5%-inch 
disks, [ was impressed by the new double-density 8-inch 
disks. The formatted capacity of each disk is 1 megabyte, 
and data is transferred via DMA (direct memory access) 
at 62.5K bytes per second. 


The APC Display 

The 12-inch CRT (cathode-ray tube) display is handled 
by NEC's 7220 GDC (Graphics Display Controller), a 
complex and powerful chip that can control up to 256K 
16-bit words of display memory, partition the display into 
four text or graphics areas, and perform figure drawing, 
area fill, panning, and zooming. The APC display refresh 
memory (without the optional graphics subsystem in- 
stalled) consists of 12K bytes of static RAM separate from 
the 8086 microprocessor’s main memory. 

The screen has 25 lines of 80 characters each, with a 
26th line, or status line, at the top (see photo 2). The 
status line shows a digital calendar/clock, indicates which 


Photo 1: The NEC APC (color model), with five volumes of documentation. The main power switch is under the display. The brightness 
and volume controls are under the disk drives. Note the main power cord, which attaches to the front of the system. 


of four latching-switch keys is down (Caps Lock, Grphl, 
Grph2, and Alt), and shows what NECIS calls the 
"speed," a number from 0 to 9 that indicates the relative 
speed with which characters are output to the screen. 
(The speed is user-determinable from the keyboard, but 
it is not clear where its usefulness lies.) 

Each of the character positions on the screen is com- 
posed from a matrix 8 pixels wide by 19 pixels high. 
While some APC special characters use the entire width 
or height of the matrix, the ASCII (American National 
Standard Code for Information Interchange) characters 
are displayed in an 8 by 13 subarea, and the user-defined 
characters are formed in an 8 by 16 subarea. 

The 8 by 19 character box and the 25-line by 80-char- 
acter screen give the screen a resolution of 640 pixels 
horizontally by 475 pixels vertically. However, the status 
line at the top of the screen also occupies display 
memory, So the actual vertical resolution is 494 pixels. 
NECIS's CBIOS (customized basic input/output system) 
routines that come with CP/M-86 allow for turning the 
status line on and off but not for moving the cursor into 
that line. To make use of the full 26 display lines, I had 
to write a custom routine to handle the GDC. The docu- 
mentation supplied with the APC is extensive but 


seemed complex. After I understood the basics of the 
GDC, however, I found that it was relatively simple to 
get it to do what I wanted in the way of cursor, charac- 
ter, and attribute manipulation. The powerful graphics 
features of the GDC are a bit more difficult to manage, 
and I have only recently begun to tackle them. 

Any display character may have six attributes: overline, 
underline, vertical strike through, reverse video, blink, 
and color. The overlines, underlines, and vertical lines 
always appear in steady green, even if the character ap- 
pears in some other color or is blinking. 

There are eight screen colors available: black, red, blue, 
purple, green, yellow, light blue, and white (see photo 
2). (I prefer "magenta" to "purple" and "cyan" to "light 
blue,” but NECIS uses the less esoteric names. On the 
other hand, NECIS refers to black as “secret.”) In the 
monochrome version only black, green, and "highlight" 
(bright green) are available as color attributes. When the 
"reverse" attribute bit is set, the selected color appears 
as the background for the character, and the character 
itself is black. (I wish there were a way to select fore- 
ground and background colors on the color model so 
characters could appear in any of the eight colors against 
any of eight background colors. But that would require 
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Photo 2: The APC display, showing normal ASCII chamcters, special 
characters, and user-defined characters, Eight colors are available (in 
normal and reverse video), plus underline, overline, vertical line, and 
blink. 


Photo 3: Examples of color graphics on the APC. Although each 
pixel may be only one of eight colors, different colored pixels that are 
close to each other appear as new hues or shades. 


Photo 4: The APC keyboard. Twenty-two programmable function 
keys are above the regular keys. At the top of the keyboard is an overiay 
strip that can be used to indicate the programmed functions of the 
special keys. Notice that the left Shift key is upside down (see text). 


282 October 1983 © BYTE Publications Inc. 


that each character's attribute be extended by three bits.) 
The attribute for each character is set independently of 
the attribute for any other character. 

NECIS offers an optional graphics subsystem board 
for the APC that consists of a second 7220 GDC and 
enough memory to specify the color for each pixel in a 
1024 by 1024 array. (The actual screen display, however, 
is a 640 by 494 movable “window” into that larger area.) 
For the monochrome model, 128K bytes of RAM are 
added; for the color model, the graphics board contains 
384K bytes. 

The second GDC runs independently of the first, and 
the outputs of each are combined and sent to the screen. 
This means not only that text and high-resolution graph- 
ics may be displayed simultaneously, but also that they 
are manipulated independently of each other (like two 
transparent display planes, one on top of the other). 

The color graphics are impressive and fast (see photo 
3). The GDC chip is capable of a wide variety of figure 
drawing with area fill (including many kinds of patterns), 
panning, and zooming. 


The Keyboard 

The APC keyboard is detached from the main 
enclosure and sports 108 keys; 22 are user-programmable 
function keys on the top of the keyboard (see photo 4). 
The KEY utility program provided on disk allows the 
user to program only the first 16 of these keys; the re- 
maining six keys are “reserved,” although no definite use 
is claimed for them anywhere in the documentation. 
They are programmable, but you would have to dip in- 
to the CBIOS routines to program them. To the left of 
these function keys is a key labeled FNC, which acts as 
a shift key, giving each of the 22 function keys a second 
function (also programmable). 

In addition to the alphanumeric and programmable 
function keys, there are, on either side of the space bar, 
four new keys: Grph1, Grph2, Alt, and Help. The Grphl 
and Grph2 keys access the APC's special characters 
(Greek letters, mathematic symbols, and character 
graphics). The Alt key is supposed to allow access to the 
user-defined character set, but it does not. (I had to write 
my own assembly-language routine to access this set. 
In the process I discovered that the APC's CBIOS 
routines could have easily allowed the Alt key to ac- 
cess the user-defined characters, but, for some reason, 
did not. I suspect that it was a mistake that might be 
remedied with one or two additional instructions in the 
code.) The Help key ordinarily echoes as a question 
mark, but application programmers may reprogram it 
to present help messages. 

Separate from the main set of keys is a 25-key cluster 
including a numeric keypad, a Delete key, an Insert key, 
a Clear/Home key, a Print key, a Break/Stop key, and four 
cursor-control keys. The CP/M-86 utility programs 
recognize the Break/Stop key as a Pause key (Control-5); 
pressing it once causes processing to stop and pressing 
it a second time causes processing to continue. Press- 
ing Shift along with the Break/Stop key generates Con- 


THE IDEA PROCESSOR” 
A NEW CONCEPT IN THE MANAGEMENT OF TEXT AND GRAPHICS 


Much more than just the finest text editor—much more than just the most powerful cardfile system—much 
more than just a comprehensive document formatter—it's an integrated system that provides incredible power 
in the manipulation of text, graphics (from any source!), spreadsheets, programs, or just about any kind of 
information you can store in a file on your IBM Personal Computer. Index your source material —spreadsheets, 
graphs, excerpts from letters, memos, contracts, books—then build your document, using the marvelous 
Idea Processor editor in conjunction with the instant text database access afforded by the Cardfile. Or copy 
sections of your document into your own cross-indexed archive: legal boiler-plate, literary quotations, subroutine 
libraries—you design it. Cross-index each citation up to 10 ways. Print your document with auto-footnoting, 
auto-indexing, and imbedded graphs and spreadsheets. The Idea Processor thinks along with you. . .to multiply 
your productivity. 


GRAPHICS SOURCE MATERIAL 
[from ANY Graphics Program] 


TEXT SOURCE MATERIAL 
liom ANY standard ASCII file] 


The idea Processor is more than just a program. It's even more than a software system. It’s a new way of 
looking at the management of text, graphics, and documents. Use it to build your next contract, program, 
memo, letter, or article. You'll see what we mean. 


* The finest Editor available * Keyboard MACRO commands replace 100 
* The most powerful Cardfile program available keystrokes with a single keystroke 
* Editor and Cardfile are completely integrated * On screen underline and Boldface 
and operate simultaneously * Edits files up to 160K 
* Fastest data base access * Saves and indexes spreadsheets and graphics 
* Move all or any part of a card to the docu- generated by any program 
ment, or vice versa * [ncorporates spreadsheets and graphs in 
* Manages up to 64,000 cards in a data base printed text 
* All commands entered via function keys or * Auto Footnoting and Auto Indexing 
labelled keys for ease of use * Bi-directional continuous line and page 
* Constantly available function key information scrolling 
* Eighteen full screens of HELP messages at a * Uses full power of IBM keyboard and printer 
keystroke * Complete novices use it comfortably in an 
hour; full proficiency in four hours 
The Idea Processor $295 


Integrated editor and cardfile program, text formatter, graphics management to 
integrate graphics from other programs into document and cards 


Requires an IBM-compatible personal computer with 192K of memory 


From your dealer or: d UL 


-— 
IídeaW are 


y 225 Lafayette St. Idea Processor is a trademark of ldeaWare inc. 


New York NY 10012 % a trademark of lnternatiana 
Visa and MasterCard 212-334-8043 ta Valasa Matin Inn 
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At a Glance 


Name 
NEC APC (Advanced Personal Computer} 


Manufacturer 

NEC Information Systems 
5 Mibtia Dr. 

Lexington, MA 02173 
j617) 862-3120 


(NEC Information Systems should not be confused with NEC 
Horne Electronics, distributors of the PC-BOO0 mucrocomputer, 
although both organizations are divisions of Nippon Electnc Com- 
pany, Ltd.) 


Dimensions 
Main enclosure: 18.5 by 13.8 by 18.1 inches: keyboard: 18,9 by 2.2 
by 8.5 inches 


Weight 

Main endosure: monochrome model—52.8 pounds [24 kg); 
color mode!l—74.8 pounds (34 kg): keyboard: 5.) 

pounds (2.3 kq) 


Power Requirements 

IOS volts to IBOVAC, 50/60 Hz 150-340 watts maximum 
(Without options) 

Processor 

5-MHz NEC PD80Bà l6-bit microprocessor 


Memory 

4K bytes of bootsvap ROM, 128K bytes of dynamic RAM fexpand- 
able to 640K bytes in incremencs of 128K bytes), and 4K bytes 
CMOS RAM with battery backup power 


Standard Configuration 

Main unit with integrated CRT display integrated disk drive(s} and 
five-slot card cage. paralle-printer interface, RS-232C synchronous 
or asynchronous seria! interface, mrnable music generator 
with speaker, hardware calendaticiock. 108-key keyboard 


Video Display 
Z-nch diagonal CRT with long-persistence phosphor, 


trol-C, which CP/M-86 interprets as an interrupt. Print 
is a convenient way to issue Control-P and causes data 
being sent to the screen to be sent to the printer as well. 
Pressing Print a second time turns off that function. Del 
acts as an "erase input line" key (Control-X). Ins, which 
issues character code 1C hexadecimal, is merely echoed 
as Control-backslash. Clear/Home sends the cursor to 
the top left corner of the screen; pressing it in conjunc- 
tion with Shift will erase the screen. 

The four cursor-control keys are positioned in a dia- 
mond shape so that the up-arrow key is on top, the left- 
arrow key is on the left, etc. 

There is a useful feature that enables the screen to act 
as a "window" into a 50-line display area at any given 
time. Using the Control key in conjunction with the up- 
or down-arrow keys causes the window to move up or 
down through the larger display area, so that up to 25 
lines that have already scrolled up and off the screen can 
be easily displayed. 
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blackégreenvhighlight (monochrome model) or eight colors (color 
model], BO characters by 25 lines plus a 26th status line. Video 
resolution is 640 by 494 pixels with underline, overline, vertical 
line, reverse video, and blink, Character ROM has 224 characters 
with 256 user-definable characters. The video is controlled by a 
NEC 7220 Graphics Display Controller 


Keyboard 
Detached with 108 keys, including four cursor keys, a numeric 
keypad, and 22 dua-mode programmable funcnon keys 


Disk Drives 

One [standard with monochrome model] or two (standard with 
color model| 8-inch double-sided double-density floppy-disk drives 
with a capacity of 1.2 megabytes each (single-density disks are 
also supported), integrated into the main enclosure 


Optlons 
RAM expandable to 640K, second serial interface, 8231 aritnmedc 
chip, graphics subsystem board, hard disk, prototyping boards 


Software Supported by NECIS 

Accounting Pius [$595], Benchmark Word Processor [$495], 
Benchmark Telecommunicator (595), Benchmark Mailing List 
Manager ($195), Microplan Financial Spreadsheet (5195], Micropian 
Business Planner ($495), dBASE il ($695], CP/N-B6 (5150). MS-DOS 
[$150), various terminal emulator and communications packages 
(from $245-514B5) 


Prices 

APC-HO! (monochrome, ane disk drive) $2748 
APC-HO2 (monochrome, two disk drives) $3448 
APC-HO3 (color. two disk drives} $4198 
Additional (28K bytes RAM š 700 
Each additiona! 128K bytes RAM $ 200 
Monochrome graphics subsystem $ 448 
Calor graphics subsystem s 648 
Arithmetic coprocessor chip 5 250 
Additional serial port (with cable) $ 335 
l2-megabyte hard disk $2698 
Second hard disk $2398 
Engineering-development boards $ 89 


The keys have an excellent fee! and sound. It is the 
fastest and most comfortable keyboard I have used, and 
typing on it is a joy (with one exception, which IT men- 
tion later). 

Inside the keyboard is an 8048 8-bit microprocessor 
that monitors the keys. When a key is pressed, the 8048 
decodes it, sends an interrupt request to the 8086, and 
presents the key code to one of the 8086's ports. At the 
same time, the status of the switch keys (Shift, Control, 
etc.) is presented to another port. When the 8086 
acknowledges the interrupt, a software routine reads the 
keyboard data into a 64-byte FIFO (first in, first out) buf- 
fer. This manner of handling the keyboard has two 
desirable consequences. First, it relieves the 8086 from 
having to interrupt what it is doing to poll the keyboard 
every so many milliseconds to see if a key is pressed; 
second, the 64-byte buffer acts as a type-ahead buffer 
so that if you type faster than the application program 
can process the input, no characters are likely to be lost. 
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Photo 5; The APC nonmaskable interrupt switch, Access to the switch 
is possible only by removing a rubber plug in the rear of the keyboard. 


The keyboard has an undocumented feature. A close 
look reveals the absence of any CPU reset key. Nor does 
the main enclosure have such a switch. The only “panic 
button” evident is the main power switch, which is a 
poor substitute for a reset. There is nevertheless a hard- 
ware reset switch hidden inside the keyboard. (It took 
me several weeks to realize it was there.) Access to it is 
possible only by removing the rubber plug on the rear 
of the keyboard (see photo 5). You can stick a finger in- 
side and press a momentary-contact switch that gener- 
ates the 8086 nonmaskable interrupt. Unfortunately, 
unless you have inserted the proper jump vector into 
low memory, the 8086 jumps to a routine that prints 
“INTERRUPT TRAP HALI” on the screen and then 
stops dead in its tracks. The APC then has to be turned 
off and back on. I would have thought a warm or cold 
boot of CP/M-86 would have been more useful, but this 
is better than nothing. 


Inside the Main Enclosure 

One reason I was especially interested in the APC was 
because I had learned to associate NECIS with high- 
quality products. I was not disappointed. 

On the outside, the APC has a clean and aesthetically 
pleasing design. A peek inside the main enclosure (see 
photo 6) reveals a thick steel chassis that reminds me 
of the tough insides of NEC's Spinwriter. The top cover 
securing latches, for example, could have been plastic, 
but instead they are 34-inch steel. The routing of all cables 
is neat and secure. There is nothing that hints of any 
last minute changes (except that the red, blue, and green 
bias pots on the analog board have been replaced by 
small shorting jumpers). 

The two slim 8-inch disk drives to the right of the CRT 
are NEC's own (FD 1165 S). The six-slot card cage is oc- 
cupied by three 100-contact circuit boards (not, alas, 
S-100). One board is the main processor board with the 
8086 and 128K bytes of RAM. Another board contains 
the controllers for the CRT, disk drives, and serial and 
parallel interfaces, with an empty socket for an optional 


8231 arithmetic coprocessor chip. (Rumor has it that 
NECIS may soon offer the 8087 chip instead.) The third 
board contains an additional 128K bytes of RAM and the 
second 7220 GDC with its own 384K bytes of RAM. Add- 
ing a second serial controller and the hard-disk controller 
would take up two more slots on the card cage, leaving 
only one. But the size of the boards (11 by 9% inches) 
allows for a great deal of hardware on one board. You 
could, for example, get another 384K bytes of RAM 
(bringing it up to the maximum 640K allowed) on an- 
other board and still have room for something else. (A 
light pen would be nice.) 


Documentation 

The APC documentation is slick. Pages are typeset and 
arranged in two small three-ring binders. The Operator's 
Guide gives the user a brief overview of the system, un- 
packing instructions, etc. The System Reference Guide con- 
sists of several hundred pages of detailed descriptions 
of the APC hardware. I was amazed at the amount of 
information provided. There are even IC (integrated cir- 
cuit) data sheets for the 8086 processor, the 7220 GDC, 
the 765 disk controller, and other important chips. (Not 
included are the data on the 8048 keyboard controller, 
the 8255A programmable peripheral interface, and the 
1771 sound generator.) In addition, there are 22 pages 
of schematics. Even the PAL (Programmable Array Logic) 
decoding specifications are provided. Each manual has 
a table of contents, and the System Reference Guide has 
a glossary. 

The CP/M-86 operating system has two other manuals: 
the CP/M-86 System User's Guide and the CP/M-86 System 
Reference Guide. They are typeset versions of Digital 
Research's manuals, with additions and caveats concern- 
ing the APC implementation and APC-specific features 
such as music generation, user-programmable charac- 


Photo 6: Inside the APC (color model). At left are the two 8-inch 
disk drives. To the right is the ventilation fan. Behind the fan is the 
six-slot card cage, presently occupied by three boards. To the left of 
the card cage is the CRT, and behind that is the main analog board. 
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ters, and so on. These manuals live up to Digital 
Research's strict requirements for near-completeness 
amid utter confusion. But a clever reader can often figure 
out some way to arrange a series of trial-and-error ex- 
periments on the computer to discover what the manuals 
were hinting at. Maybe. 

In the text portions of the four manuals, I found only 
five typographical errors. The tables and drawings, how- 
ever, were another matter. At last count there were 76 
errors, most of them minor, but some of them the source 
of a great deal of confusion and wasted time. 

An optional Maintenance Guide includes data not pro- 
vided in the System Reference Guide, most notably a 
trouble-shooting guide, schematics for the analog board, 
and several pages of illustrated parts breakdowns. The 
trouble-shooting guide is interesting in that, if a faulty 
part is located, it instructs you to send the entire sub- 
system in for replacement. I suspect that this will make 
field maintenance of the APC a simple matter. Fortunate- 
ly, my machine has been performing flawlessly from the 
time I first plugged it in, so I have had no occasion to 
seek maintenance. 


Problems 

The APC has some minor annoyances. I mentioned 
that the keyboard is excellent with one exception—the 
left Shift key. The key cap is about two and a half times 
wider than usual, which makes finding it with your lit- 
tle finger an easy matter. The cap attaches to the switch 
underneath by means of a shaft that comes down from 
the left edge of the cap. Unfortunately, a typist's fast- 
moving little finger often presses down near the center 
or the right edge of the cap. This applies torque to the 
shaft, which then binds—a real nuisance. Fortunately, 
the key can be unsoldered from the printed-circuit board 
underneath and moved over to the right (it's as though 
the keyboard was designed for the key to be soldered 
into either spot). This solves the problem of the stick- 
ing key, but at a slight aesthetic cost: the keycap must 
now be turned around, and you see Shift printed up- 
side down. 

A second problem has to do with the way the CBIOS 
routines handle the keyboard under CP/M-86. I men- 
tioned before that the Alt key is not decoded to give 
access to the user-defined characters as it should. In ad- 
dition, there are certain key strokes which the CBIOS 
routines will not allow your program to know about. 
Specifically, the programmable-function keys will always 
generate théit programmed sequence of characters, and 
CONTROL plus the up- ar down-arrow key will always 
cause the screen to scroll up or down. There is no way 
to intercept these key codes to take some other action 
unless you write your own keyboaxd-decoding routine, 

The third problem concerns the display. When a large 
portion of the screen holds characters in reverse video 
(or when the graphics have printed over a large area of 
the screen), there is a flicker to the display, The display 
also wiggles slightly, although most people probably 
would not notice it. 
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Support 

What kind of support is the APC owner likely to get 
from NECIS? Over the past four years I have occasionally 
dealt with NECIS for servicing of my (second-hand) 
Spinwriter printer. I have found the company consistent- 
ly courteous, prompt, and helpful (over the phone, 
anyway). Although the printer is years out of warranty, 
they sent me, free of charge, an upgraded main pro- 
cessor board for it, along with a more recent users 
manual. 

Although NECIS wants its APC customers to deal with 
their dealers and not directly with the head office, the 
head office seems to be bypassing its dealers and going 
directly to its customers. I was recently mailed an up- 
dated version of the CP/M-86 disk, but my dealer has 
not received a copy. (The updated version, by the way, 
provided for a 200 percent speed improvement in cer- 
tain disk accesses and included Digital Research's GSX-86 
graphics-system extension package which provides 
graphics handling routines allowing programs to talk to 
a number of graphics devices (CRTs, printers, plotters) 
in a uniform manner without having to worry about 
coordinate translations and scaling.) 

Several months ago ! received a letter from NECIS say- 
ing that some users felt the ventilating fan in the color 
model was too loud. (It is. The fan is a 4%-inch Sanyo 
that is noisy when the APC is positioned close to a wall 
that reflects the noise.) The letter said that users will be 
able to pick up smaller fans from their dealers and in- 
stall them themselves. How much will this cost the user? 
Nothing. Moreover, NECIS does not even require the 
original fan in exchange. Unfortunately, my dealer was 
not told about these new fans, and even after several 
months he has still not been able to pet any. 

In spite of the lack of communication between NECIS's 
head office and the dealers, I believe that NECIS is tak- 
ing a continued interest tn customer satisfaction. The 
company distributes a number of software packages for 
the APC and each package is guaranteed to conform to 
the specifications supplied with it. (If it doesn't, NECIS 
will fix it or give you your money back.) Because the soft- 
ware includes database management, accounting, 
spreadsheet, word-processing, and communication 
packages, the company’s guarantee is a significant in- 
dication of its support for the APC. 

All of its software, however, must be run under the 
CP/M-86 operating system, Will NECIS support any 
high-level language or any other operating system? Yes 
and no. MS-DOS, the operating system from Microsoft 
that the IBM Personal Computer has made so popular, 
is now available for the APC. Getting a copy, however, 
has been so far impossible. I'll have to wait and see what 
happens. As for a high-level language from NECIS, there 
is PTOS BASIC, a BASIC interpreter provided only to 
dealers for running some graphics demonstration pro- 
grams. Although no documentation is provided with 
PTOS BASIC, I did a little experimenting that revealed 
that it is similar to Microsoft BASIC with almost all the 
bells and whistles you could imagine and with some 


Listing 1: The Sieve of Eratosthenes Benchmark Program written 
in PTOS BASIC for the NEC APC. 


5 DEFINT A-Z 

10 28190 

20 DIM F(S) 

30 PRINT "10 ITERATIONS" 

40 FOR M» 1 TO 10 

50 C=<0:FOR I=1 TO S&F(I) x I:NEXT 
60 FOR [=i TO SIF F(I) -O THEN 100 
70 P=I+I+3:K=I+P 

BO IF K «or = S THEN F(K)=0:K = K c P:GOTO 80 
90 C=C+1 

100 NEXT 

110 NEXT 

I20 PRINT C" PRIMES" 


powerful graphics commands. I hope NECIS chooses to 
release this BASIC. 

To test the speed of the APC, I rewrote the Sieve of 
Eratosthenes program (see listing 1) in PTOS BASIC. Ex- 
ecution time (10 iterations): 1680 seconds. After remov- 
ing line 5 (so that variables were single-precision floating 
point), execution time slowed to 2070 seconds. (The pro- 
gram was adapted from the BASIC version for the pro- 
gram listed in "Eratosthenes Revisited, Once More 
through the Sieve,” January 1983 BYTE, page 283). 

The APC is a member of the new generation of high- 
performance microcomputers. It will not compete in the 
low-end market dominated by Apple, Atari, Radio 
Shack, and Commodore. It does, however, represent an 
option to the IBM PC, but its success as a PC competitor 
will depend to a large extent on independent hardware 
and software vendors. There are already dozens of 
CP/M-86 programs—from business applications to lan- 
guages to games—available from independent vendors 
that are written for, or can be customized for, the APC. 


FOR YOUR APPLE, 


The list is too long to include here (NECIS can provide 
about a 30-page list), but one item is worthy of note: 
Ticom (13470 Washington Blvd., Marina del Rey, CA 
90291) has reportedly adapted the UCSD p-System for 
the APC and added support for the APC's graphics, 
music, and clock/calendar features. This opens a whole 
new range of application software. 

It is by now a firm tradition that each brand of com- 
puter be supported by some kind of newsletter. An in- 
dependent APC news journal, NexWorld (285 Beach St., 
Belmont, MA 02178), began publication in April. A slick 
(and a bit expensive) monthly publication, it is under 
the editorship of Kenneth T. Mazur. 


Conclusion 

When I set out on my search for a new-generation 
microcomputer, I had a checklist of desirable features. 
The APC fulfilled all my requirements and then some. 
I am pleased with its quality, design, and power. The 
high-resolution color graphics are impressive. The 
manuals supplied with the system contain a great deal 
of information about the machine's hardware. The prob- 
lems I've encountered after six months of fairly intimate 
work with the APC can be classified as minor an- 
noyances. On a scale of 1 to 10, I give the NEC APC a 
9m 
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users, He can be reached at the College of Libera! Arts, Rochester Institute 
of Technology, POB 9887, Rochester, NY 14623. 
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You'll never see Infocom's graphics 
on any computer screen. Because 
theres never been a computer built 
by man that could handle the images 
we produce. And, there never will be. 
We draw our graphics from the 
limitless imagery of your imagi- 
nation—a technology so power- 
ful, it makes any picture 
‘that's ever come out of a 
screen look like graffiti 
by comparison. And 
nobody knows how 
to unleash your 
imagination like 
Infocom. 
Through our 
prose, your 
imagination 


I makes you part 


of our stories, 
in control of 
what you do 
and where you 
go—yet unable 
to predict or con- 
trol the course of 
events. You're 
confronted with 
situations and log- 
ical puzzles the like of 
which you won t find elsewhere. 


ronments alive with personalities as 
real as any you'll meet in the flesh— 
yet all the more vivid because 
they're perceived directly by your 
mind's eye, not through your exter- 
nal senses. The method to this 
magic? We've found the way to plug 
our prose right into your psyche, and 
catapult you into a whole new 
dimension. 

Take some tough critics' words 
about our words. SOFTALK, for 
example, called ZORK® III’s prose 


And you're immersed in rich envi- * ë 


“far more graphic than any depiction 
yet achieved by an adventure with 
graphics.” And the NEW YORK 
TIMES saw fit to print that our 
DEADLINE™ is “an amazing feat 
of programming.” Even a journal as 
video-oriented as ELECT RONIC 
GAMES found Infocom prose to be 
such an eye-opener, they named one 
of our games their Best Adventure 
of 1983. 

Better still, bring an Infocom game 
home with you. Discover firsthand 
why thousands upon thousands of 
discriminating game players keep 
turning everything we write into 
instantaneous bestsellers. 

Step up to Infocom. All words. No 
graffiti. The secret reaches of your 
mind are beckoning. A whole new 
Canon is is in sucks viag for you. 


WITNESS 


ITOCOIn 


The next dimension. 


Infocom, Ine., 55 Wheeler St., Cambridge, MA 02138 
noc tari, Commodore 64, CPM 8", DEC Rainbow, 
DEC RT-M. 
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Hardware Review 


Photo 1: The TRS-80 Model 4 may look like a Model Ill in a white cabinet, but it is really a new computer. (All photos by Glenn Mead.) 


Radio Shack’s TRS-80 Model 4 


This Model III-compatible computer has a host of new features and 
a lower price tag than its precursor 
by Rowland Archer Jr. 


The design of Radio Shack’s new TRS-80 Model 4 com- 
puter is proof that lange corporations can be responsive 
to the needs of their customers. An enhanced version 
of the popular TRS-80 Model III, its new features read 
like a Model III owner's wish list. Highlights include a 
24-line by 80-column screen with normal and reverse 
video, an enhanced keyboard, a 4-MHz Z80A central 
processor, up to 128K bytes of RAM (random-access 
read/write memory), the ability to run normal CP/M, 
and an internal speaker for sound output. The Model 
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4 can also run any Model III software in a totally com- 
patible mode. I tried hard, but I couldn't find a single 
piece of Model III software that didn't run perfectly on 
the Model 4. 


Overview 

The least expensive Model 4 is the $999 tape-based ver- 
sion. For $1699 you can get a Model 4 with one disk 
drive; most people will probably buy the two-drive 
system, priced at $1999, You can start with any model 


and upgrade in stages all the way to the top of the line, 
Separately priced options include 64K bytes of memory 
for $149, the first disk drive for $649, the second disk 
drive for $240, and a 5-megabyte Winchester disk drive 
for $1999. There is an additional installation charge (not 
specified) for any upgrade. Radio Shack plans to offer 
a high-resolution (640 by 240 pixels) monochrome 
graphics plug-in card for $249.95. 

If you own a Model III, you weren't forgotten. You can 
upgrade a Model III to a Model 4 for $799. This may seem 
expensive, but the upgrade includes a completely new 
main circuit board and keyboard, lets you run all your 
old software, and gets you into the new Model 4 world. 

The cassette version of the Model 4 looks (photo 1) and 
acts a lot like a TRS-80 Model III in a white case. It in- 
cludes 16K bytes of RAM, Microsoft BASIC in ROM 
(read-only memory), a 16-line by 64-column upper- and 
lowercase display, a parallel printer port, and a cassette 
UO (input/output) port. The keyboard has been upgrad- 
ed to include a control key, a caps lock key, and three 
function keys. Those are the only new features that are 
standard with the cassette-based Model 4. You must add 
at least one disk drive to get any other Model 4 features, 
even the internal speaker. 

The single-disk system includes the above features 
plus one 180K-byte single-sided double-density disk 
drive with 40 tracks. The $1999, two-drive system also 
adds an RS-232C serial port. 

A disk-based Model 4 is a dual-personality machine. 
When you run Model III software, it mimics a Model III 
exactly. But when you boot the TRSDOS 6.0 disk that 


At a Glance 


Name 
Radio Shack TRS-80 Model 4 


Manufacturer 

Radio 5hack 

One Tandy Center 
Fort Worth, TX 76102 


Price 
5199 [16K bytes of RAM; cassette storage] 
$1539 [64K bytes of RAM; one disk drive} 
51999 (64K bytes of RAM; two disk drives| 
5149 jadditional 64K bytes of RAM, 128K bytes maximum) 


Dimensions 


iB» by 20% by 12Và inches 
36 ibs. (with two disk drives] 


Processor 
ZBOA running at Z MHz (Model il! mode) or 4 MHz (Model 4 
mode} 


Memory 
lóK bytes of RAM minimum, optional 64K bytes or 128K bytes; 
14% bytes of ROM [active only in Model III model 


Data Storage 
Cassette in Model tl! mode; a maximum of four (two in main 


unit, two external) single-sided double-density floppy-disk dnves 
holding 1HOK bytes each, a maximum of four 5-megabyte exter- 
nal harddisk drives may be added 


Photo 2: A nest of blue wires bears witness to an engineering staff's 
last-minute work to gel the bugs oul of the Model 4. 


comes with any disk system or upgrade, the real Model 
4 and all of its features emerge. CP/M Plus, an extra-cost 
option not available at the time of this writing, will also 
run in Model 4 mode. 

Any Model 4 can be upgraded to 128K bytes of RAM, 
Because the Z80 can address only 64K bytes of memory 
at a time, the extra memory is switched in and out of 
the top 32K-byte bank of the Z80's address space. 
TRSDOS 6.0 software can use the extra memory for a 
printer spooler or memory disk (more on these later). 


Model III Compatibility 
When my Model 4 arrived, the first thing on my mind 
was to check out the claimed Model III compatibility. I 


Keyboard 
70 keys inctuding control, caps lock, three function keys, and 
separate numer data-entry pad 


Standard Features 

l6-line by 64-column display, full ASCH character set, parallel 
printer port, Model II campatibility on all models; Model 4 made 
with 24-ne by BO-cotlumn display sound capability on disk- 
based systems, R&-232C serial port on two-disk systems 


Software 

Runs all Model lli software; all models include Model ill ROM 
BASIC; disk systems include TRSDOS 6.0 and TRSDOS 6.0 BASIC, 
CP/M Pius optional 


Documentatlon 

Getting Started with TRS-80 BASIC, beginner's quide, 342 pp, 
Model 4 Disk System Owner's Manual, advanced users 
loose-leaf reference guide, 500 pp. 

Introduction to Your Disk System, TRS-BO Model 4, beginner's 
guide, 4Z pp. All the above include table of contents and index. 
Model 4 Quick Reference Guide, TRSOCOS &.0 and BASIC com- 
mands, 38 pp. 


Audlence 


Users looking for an expandable system capable of running 
BASIC and a wide range of Model Ill TRS-BO and CP/M software 
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was admittedly skeptical because when the Model III 
was announced, it was claimed to be compatible with 
its predecessor, the Model I. There was some truth to 
this claim, but there were also enough differences to 
cause most non-BASIC Model I software to require 
modification before it would run on the Model III. 

After unpacking the Model 4 and admiring its off- 
white, textured plastic case (no tears here for the demise 
of battleship gray), 1 plugged it in and booted up a Model 
III TRSDOS disk. The familiar opening graphics of a 
Model IIl appeared, and everything worked OK begin- 
ning with the "TRSDOS Ready" prompt. T ran several 
BASIC programs and found no problems. So far [ was 
not too surprised, because BASIC provides a fair amount 
of insulation from hardware differences. 

Determined to find the cracks in the Model 4's armor, 
I started running Radio Shack machine-language soft- 
ware. Scripsit, Visicalc, and Profile all checked out OK. 
Then I ran some non-Radio Shack arcade games—still 
no problems. Getting desperate, I moved on to self- 
booting disks such as Powersoft's Super Utility Plus. It 
came ttp flying, opening graphics and all. The Model 
4 is truly compatible with the Model M. 

Part of the key to the Model 4's compatibility with the 
Model III is the inclusion of a complete set of Model III 
ROMS, the chips containing Model III BASIC and the 
Model III I/O driver routines that handle the screen, 
keyboard, line printer, and cassette port. These chips 
enable software that makes use of Model III ROM 
routines to work without changes. The Model III ROMs 
are located at the beginning of the Z80's address space, 
in conflict with addresses reserved by CP/M. When you 
run in Model 4 mode, these ROMs are switched out of 
the ZB0's address space and replaced with RAM. The 
result is a full-fledged 64K-byte Z80 machine that can run 
normal CP/M. 

Radio Shack deserves a lot of credit for adding so many 
new features to the Model 4 while retaining total Model 
III compatibility. The Model 4 user has immediate ac- 
cess to a large range of Model III software and will be 
able to take advantage of 
CP/M and TRSDOS 60 
software as it becomes 
available. 


Screen and Keyboard 
The Model 4 has four dif- 
ferent screen formats. Two 
are in Model III mode: 16 
lines by 64 columns and a 
double-width character 
mode with 32 characters 
per line. TRSDOS 6.0 auto- 
matically switches the 
screen to a 24-line by | 
80-column format. Double- 
width characters, in Model 
4 mode, result in 40 charac- 
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Photo 3; The Model 4's keyboard enhances the Model Ns with a 
ters per line. One annoy- caps lock, control key, and three function keys. 


ance is the need to readjust the brightness when you 
switch between 16 by 64 and 24 by 80 modes. Apparently 
the increase in the number of video scan lines to create 
24 lines of characters reduces the brightness of each line, 
making the overall screen image dimmer. When a large 
solid graphics object is displayed, such as the Tandy 
hourglass logo that accompanies TRSDOS 6.0 booting, 
a noticeable hash pattern appears over the graphics im- 
age, and bright vertical lines occur where each column 
meets an adjacent column. This is not a serious deficien- 
cy but could benefit from some cleanup work in future 
revisions of the Model 4. As photo 2 shows, several wir- 
ing modifications were made after the PC board was 
designed, a sure sign that a new PC board is coming 
soon. 

When the Model 4 is in 24 by 80 mode, the video 
memory is not directly accessible to BASIC programs via 
PEEK and POKE, as it is in Model III mode. The same 
physical RAM supports both the 16 by 64 and the 24 by 
80 modes, but in the latter mode it is relocated out of 
directly addressable memory. The Model III graphics 
character set is available in 24 by 80 mode, and the new 
larger screen format has higher resolution: 72 by 160 in- 
dividual pixels in Model 4 mode instead of the Model 
I's 48 by 128. 

The new keyboard (see photo 3) adds several desirable 
keys to the Model II's layout: a control key (to the left 
of the space bar, marked CTRL), an uppercase lock key 
(to the right of the space bar, marked CAPS), and three 
function keys (over the numeric keypad, marked F1, F2, 
and F3). With the shift key, the function keys produce 
six different programmable functions, Keyboards are one 
of those things that no two people ever seem to agree 
on, but J think this one has a good feel and is pleasant 
to use. The control key is somewhat out of the way, down 
by the space bar, but it is still an improvement over the 
Model III, which has no control key at all. 

The keyboard does not have separate keys to generate 
some of the less frequently used ASCII (American Na- 
tional Standard Code for Information Interchange) 
characters, such as braces 
({ }) or brackets ([ J). 
These characters can be 
generated, however, by 
compound key sequences 
such as CLEAR plus ” <” 
to generate the left bracket, 
CLEAR plus " >” to gener- 
ate the right bracket, and so 
on. Key sequences are pro- 
vided for all 128 ASCII 
characters as well as for 
most of the high range 
codes (128 to 255). 

TRSDOS lets you turn an 
audible key click sound on 
or off during key depres- 
sion. The sound is very 
muted and seems to get lost 
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competition.” 


its a software jungle out there. You're 
fighting amidst a deluge of product claims 
and counterclaims. 


That's why you should join forces with the 
Champion. A superior software accounting 
system, written in dBASE II" on one small 
disk, that requires very little dealer support. 
In fact, Champion performs so well in the 
trenches that profits are no longer an 

uphill battle. 


The system has received excellent reviews. 


“...users will find this to be a very compre- 
hensive software package with several 
features that make it superior to its 


— Carl Heinz, CPA, 
INTERFACE AGE, 8/83 


A FEW GOOD DEALERS. 


Other software dealers will tell you what 
they think their product will do. Only 
Champion dealers will show you how the 
software performs, feature by feature; 


«If you have a question, you can ask the 
Champion for help. 

e The system has built-in safeguards, so it 
will not crash. 

s You get timely, professional-looking 
reports 


s The entire system is updated whenever any 
information is entered. 


CHAMPION IS EASY TO 
DEMONSTRATE, 

SO IT'S EASY TO SELL. 

The Champion system is very dealer- 
friendly. You don't have to be àn account- 
ant to demonstrate it. And the system will 
not crash. Champion gives you total confi- 


dence in being able to demonstrate any 
function to a prospective customer 


| 
| 


i 


After the demonstration, customers can use 
Champion for a trial period. This allows 
them to examine the package on their own 
computers, risk-free for 30 days, or 200 
transactions. 


See what this system can do for your 
operations. Be among the few. the proud, 
The Champion Dealers. 


“dBASE ll is a registered trademark of 
Ashton-Tate, 


NOTHING PERFORMS 
LIKE A CHAMPION. 


Data Base Research Corporation 


-A 66 South Van Gordon, 
Suite 155 
LP | Lakewood, CO 80228 


(303) 987-2588 


in the bottom half. 


in the mechanical clatter of key presses, so I left it turned 
off. 


Inside the Model 4 

The Model 4's hardware secrets are easily exposed by 
removing one screw on the back and 10 on the bottom 
of the case. The video display and analog video board 
are mounted in the top half of the cabinet, as you can 
see in photo 4. The bottom half of the cabinet holds most 
of the Model 4's goodies. Disk-based Model Ms have two 
power supplies; the Model 4s have one, mounted ver- 
tically to the left of the disk drives. A small board carry- 
ing the amplifier and speaker for internal sound is 
located behind the disk drives. The RS-232C board and 
the disk controller are also mounted out of sight across 
the back of the cabinet. 

A piece of grounded aluminum completely covers the 
motherboard, shielding nearby radios and televisions 
from the radio-frequency interference (RFI) generated by 
all computer circuitry. All potentially interfering cables 
are wrapped with aluminum tape to help cut RFI. This 
shielding pays off; I enjoy listening to shortwave stations 
while I compute, and my TRS-80 Model I was a horri- 
ble broadband polluter. The Model 4s RFI is barely 
noticeable on a radio in the same room. 

Removing the shield exposes the main circuit board 
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Photo 4: The Model 4 exposed: the video-display terminal and analog video board are in the top half of the cabinet; everything else resides 
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(photo 5). To the lower right, you can see the two banks 
of eight 64K-bit RAM chips that make up the 128K bytes. 
The three large chips at the bottom and left of center are 
the ROMs that hold Model III BASIC and I/O support 
routines. 

À custom programmable array logic (PAL) chip is the 
second chip to the right of the ROM marked "C" at the 
bottom of the board. The PAL is added when you up- 
grade from 64K bytes to 128K bytes; because it is a 
custom chip, it will slow down alternate vendors of low- 
cost memory upgrades. The first 40-pin chip above the 
ROMs is the Z80 central processor; just above it is the 
6845 video-controller chip. The two large chips at the 
center and near the top of the board, from left to right, 
are video RAM and the custom character-generator 
ROM. 

A tangle of blue wire-wrap wires toward the upper left- 
hand corner attests to a host of last-minute engineering 
changes (photo 2). My test machine was serial number 
5831, so Radio Shack has been doing a lot of hand- 


The cassette-port connector is located at the back of 
the machine near the power cord feed-through. Card- 
edge connectors are exposed at the bottom of the Model 
4 for parallel printer, external floppy-disk drive, and 
master I/O bus connections. RS-232C connection is made 


 — 
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through a female DB-25 connector on the bottom of the 
machine. 


TRSDOS 6.0 

Every disk-based Model 4 computer includes TRSDOS 
6.0, which is identical to LDOS 6.00, the latest revision 
from Logical Systems Inc. LDOS grew out of the original 
TRSDOS and is largely a superset of it. It should be fairly 
easy for the experienced TRSDOS user to learn the 
essentials of TRSDOS 6.0. 

TRSDOS 6.0 is totally RAM-based, meaning that it 
does not use any ROM support code. The Model III 
ROMs are switched out of the Z8('s address space. when 
TRSDOS 6.0 is running. Memory locations 0000 (hexa- 
decimal) to 25FF are used by the resident portion of 
TRSDOS 6.0. Overlays are mapped from 2600 to 2FFF. 
User memory starts at 3000, leaving 52K bytes free in a 
64K-byte system. 

TRSDOS 6.0 can read and write any LDOS formatted 
disk and convert files from a TRSDOS 1.3 disk. All the 
powerful features of LDOS are included; see the March 
1982 BYTE for a complete review. Suffice it to say here 
that LDOS is a well-documented, tested, and supported 
operating system that has sold thousands of copies for 
more than $100 each; it is a substantial piece of software 
to include with the Model 4. 


Most of the command syntax of TRSDOS 6.0 is iden- 
tical to that of LDOS 5.1.3. The following new features 
are incorporated as well: 


eSETKI sets the delay until a key repeats and the rate 
at which it repeats 

eKILL has been replaced by REMOVE, which accepts 
a list of filenames to delete (TRSDOS 60 BASIC still uses 
the keyword KILL to delete files) 

e TAPEIO0 can read and write Model 100-format cassette 
tapes, allowing BASIC program and text-file exchange 


As mentioned above, the Model 4 can be configured 
with 128K bytes of RAM. TRSDOS 6.0 includes two pro- 
grams that take advantage of the extra 64K-byte bank of 
memory. The first, called MEMDISK, lets you address 
the extra memory as if it were a disk drive. MEMDISK 
can also work in a 64K-byte machine, using the available 
memory you allocate to it. Any files put in a MEMDISK 
will be accessed at memory speeds, much faster than 
floppy-disk access times. If you put the TRSDOS system 
overlay files there, you can make TRSDOS totally 
memory resident, meaning that you can take the DOS 
disk out of drive 0 and use that disk drive for a data- 
storage disk. 

The other TRSDOS command that can use the extra 


October 1983 © BYTE Publications Inc. 297 


LMC's | 

352- Bit Virtual 

Memory MegaMicro 

Is The-State-Of- The-Art 
UNIX Microcomputer 


LMC' 32-bit MegaMicro provides mainframe 

or super-minicomputer performance at prices com- 
petitive with today's far less powerful 8- and 16-bit 
microcomputers. This is made possible by use of 
the next generation of logic chips—the National 
Semiconductor 16000-series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32-bit internal logic and internal data 
path configured on the IEEE 796 multibus; 
demand-paged virtual memory implemented in 
hardware; and hardware 64-bit double-precision 
floating-point arithmetic. 

The LMC MegaMicro is supplied with HCR's 
UNITY” which is a full implementation of UNIX** 
and includes the Berkeley 4.1 enhancements to 
take advantage of demand-paged virtual memory. 
Also included are C and FORTRAN. Typical multi- 
user systems with 20 megs. of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating-point 
arithmetic, UNIX, C, and FORTRAN 77 are avail- 
able for $15,000 (and even less with quantity or 


OEM discounts). 

* UNITY isa Trademark of Human Computing Resources. 
**UNIX is a Trademark of Bell Laboratories. 

LMC MegaMicros The Logical Alternative™ 


The Logical MicroComputer Company 
140 S. Dearborn, Chicago, IL 60603 (312) 580.0250 
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memory is SPOOL. Like MEMDISK, SPOOL can use 
available memory (and disk space) in a 64K-byte 
machine. The most common use of SPOOL is a printer 
spooler. Output destined for the printer is buffered in 
memory and sent to the printer whenever it is ready to 
accept characters to print. As long as your program's 
printer output does not exceed available memory, it can 
proceed without having to wait for the printer. For ex- 
ample, you can print a file from TRSDOS, then do other 
things while it is printing. Although the spooler worked 
fine from TRSDOS, the version I tested had a problem 
interacting with BASIC: BASIC generated an internal er- 
ror whenever I tried to print using the spooler. 

For assembly-language programmers, TRSDOS 6.0 has 
one major difference from TRSDOS 1.3: the use of 
"supervisor calls" (SVCs), instead of vector addresses, 
to call DOS routines. SVCs tie down less memory than 
vector addresses because one address is called with a 


| function number in the A register instead of calling a 


different address for each function. The Model M's DOS 
vector table was located above the ROMS, putting it in 
the middle of user program space on the all-RAM-based 
Model 4. As a result, any machine-language program 
that used TRSDOS 1.3 vectors to perform I/O or handle 
interrupts will not function under TRSDOS 6.0 until it 
has been changed to use SVCs. LDOS 5.1.3 supported 


| both vector addresses and SVCs, and the manual warned 


that the use of SVCs was recommended for compatibili- 
ty with future releases of LDOS. Vendors that took this 
warning seriously will have the easiest time converting 
to TRSDOS 6.0. 


TRSDOS 6.0 BASIC 

Model 4 disk systems also include a new Microsoft 
BASIC. Although Model 4 BASIC is largely compatible 
with Model III BASIC, enough differences exist that 
many programs will require conversion to run in Model 
4 mode. The differences are as follows: 


eThe first 40 characters of variable names are significant; 
Model III BASIC supported only two significant charac- 
ters 

Spaces are required between keywords and variables; 
Model III BASIC allowed them to be omitted in many 
places 

eFloating-point numbers are rounded instead of trun- 
cated when they are converted to integers; e.g., PRINT 
TAB (X), where X is 75, prints in column 8 under 
TRSDOS 6.0 BASIC; it prints at column 7 under Model 
M BASIC 

eERR is the actual error number, not ERR/2 1 
ePOINT, SET, and RESET are gone: you can only 
PRINT graphics characters, and there is no way to PEEK 
or POKE to the screen 

elf a FOR. . .NEXT loop test fails before the first time 
through the loop, the loop is skipped altogether; Model 
III BASIC always performs the loop at least once 


The entire set of CMD functions (CMD "A" through 
CMD "Z") is gone; many of the functions have been 
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The Dynax DX-15 explodes into the eight- 
ies as the most advanced letter-quality 
printer on the market today. Complete 
with all the sophisticated features found in 
your costlier models, and offering such 
options as Key Board, Tractor Feed, and 
Auto Cut Sheet Feed, the DX-15 assures 
the user, whether it be for business, home 
or word processing applications. the ulti- 
mate in reliability and durability at a blow- 
away price. 


The DX-15 won't blow your budget either, 
but it will blow the myth that a printer with 
all these advanced features has to be expen- 
sive, Visit or call your nearest dealer for full 
particulars and let us blow your mind at 
how inexpensive it is to put you behind the 
printer of the eighties, the Dynax DX-15... 
Its Dynamite. 


DYNAX INC. 5698 Bandini Bivd., Bell, California 90201 


replaced by new ones with different syntax, e.g., 
SYSTEM instead of the old CMD "S" command returns 
you to TRSDOS Ready. There are no replacements for 
the following functions, however: CMD "C" (compress 
a BASIC program), CMD “J” (Julian date conversion), 
CMD "O" (string array sort), and CMD "X" (program 
cross-reference). 
TRSDOS 6.0 BASIC has quite a few new features: 


eWHILE. . WEND loop control 

eOPTION BASE selects array origin as 0 or 1 
eCOMMON stores variable values when CHAINing 
between BASIC programs 

eSWAP exchanges the values of two variables in a single 
statement 

eERASE removes arrays during program execution 

e WAIT suspends execution until a given value is seen 
at a Z80 port 

eWRITE £ automatically supplies double quotes and 
commas when writing strings to a file 

ePRINT @ takes either a linear screen position or a row, 
column location to position the cursor before printing 
e WIDTH sets the output line width on either the video 
display or printer 

eCALL augments USR with the ability to call assembly- 
language routines and pass more parameters 

eHEX$ converts integers to hexadecimal ASCI strings 
eOCTS converts integers to octal ASCI strings 


PRICE, SERVICE, INTEGRITY ...vou owe ir ro vounseLF TO CALL Usi or^: oriy 


DYNAX! 
DX-15 


eLPOS returns the current line printer output column 
position 

eCLEAR sets the high memory pointer and reserves 
stack space. CLEAR is no longer needed to reserve string 
space; strings use available memory dynamically 
eSYSTEM( command") executes a TRSDOS command 
and returns to BASIC 


TRSDOS 6.0 BASIC is a more powerful BASIC in many 
ways than Model III BASIC, but it will require program 
conversion to make use of those features. Fortunately, 
Model III BASIC will also run on the Model 4, so you 
can run your old applications without rewriting them. 


Documentation 

Model 4 disk systems come with one old and three 
new manuals, The old one is the Model I and Ill in- 
troductory BASIC manual, Getting Started with TRS-80 
BASIC, a tutorial that is written in a light, entertaining 
style without being condescending. It follows the tradi- 
tion of the highly commended Level I BASIC manual 
written by David Lien. Examples abound, and lots of tips 
and techniques are highlighted in the margins. I wish 
this manual had been around when I learned BASIC. 

The new manuals are a tutorial introduction to Model 
4 disk systems, a large TRSDOS 60 and TRSDOS 60 
BASIC reference manual, and a quick reference guide. 
Introduction to Your Disk System takes the new user step 
by step from plugging the computer in through running 
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Don't limit your 
computer's input with à 
mouse. A mouse can move a 
cursor on a screen. Period. 
With GTCO's new Micro Digi- 
Pad'^ you can position a 
screen cursor...or draw, trace, 
select menu functions on the 
tablet, even use the stylus like 
a joystick, Micro Digi-Pad 
is priced like a mouse...and 
you can use it like a mouse. 
Or use it with a stylus for input 


as natural as a pencil on paper. 


CHALLENGE 


GTCO's patented digital 
electromagnetic scanning-- 
with no mechanical parts- 
lends itself to operation in 
office and industrial 
environments that cripple an 
Optical or mechanical mouse. 


The Micro Digi-Pad is 
GTCO's answer to the need for 


low cost,versatile graphic input. 


r) GTCO Corporation 
1055 First Street/Rockville, AD 20850 
(301) 279-9550 


Telex 898471 


COMPARE 

MICRO 
FEATURE 
Low cost Yes 
small Package Yes 
Ergonomic F yes 
Low Power Yes 


Single Voltage Yes 


Absolute 
Coordinates Yes 


Off Screen Menu Yes 
Trace Graphics Yes 
Stylus Option Yes 
4D (Stylus tilt a 


output)" Yes 
4 buttons Yes 
Digitizer 

Compatible Yes 
Dual RS-232C Yes 
Hostile 

Environment Yes 


Proven Supplier Yes 


“Patent Pending 


DIGI-PAD vs. MOUSE 


yes 
Yes 
yes 
Yes 


No 
(RS-239C Model) 


No 
No 
No 
No 


No 
No 


GTCO is the largest supplier of 
electromagnetic digitizers 


worldwide. 


*o 


BASIC application programs. A sample mailing-list pro- 
, written in BASIC, is supplied with TRSDOS 6.0. 
Chapter 4 takes you through the process of loading and 
running the program. Even though this is a small 
manual (42 pages), it thoughtfully includes an index. 
The Model 4 Disk System Owner's Manual, based on the 
LDOS manual, is a large, loose-leaf volume containing 
both TRSDOS 6.0 and TRSDOS 6.0 BASIC documenta- 
tion. Each command is described in detail and many ex- 
amples are given. Written for the programmer, this 
manual is quite a step up from the introductory booklet. 
The LDOS technical reference section is not included 
here; I hope it will be in the promised technical reference 
manual. Those who need to interface to TRSDOS 6.0 
through SVC calls should consult with LDOS 5.1.3 
documentation until the technical reference manual 
becomes available. 

The BASIC section of the manual is similar in layout 
and style to the TRSDOS part. A good understanding 
of BASIC programming is assumed, and the novice had 
better work through the Getting Started manual before 
tackling this one. There are a number of appendixes, in- 
cluding a glossary, error message discussion, a list of dif- 
ferences between Model III and TRSDOS 6.0 BASIC, and 
several on TRSDOS 6.0 programming techniques such 
as the use of logical devices and filters. The manual 
closes with a fairly complete index. This manual will re- 
quire a lot of study on the part of a new user, while ex- 
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perienced LDOS users should have little trouble. 

The Quick Reference Guide's 33 pages include an alpha- 
betical listing of TRSDOS 6.0 and TRSDOS 60 BASIC 
commands, statements, and functions. Each command's 
syntax is given, followed by a one-sentence description 
and one or two examples. I found the quick reference 
very helpful once I had learned a command, but not very 
useful for learning new commands. 


Conclusion 

The TRS-80 Model 4 provides a lot of flexible com- 
puting power. It incorporates many of the most frequent- 
ly requested enhancements to the Model III. Although 
a very large library of Model Ill software already exists, 
the lack of Model 4 mode software at the time of this 
review made me feel as if I was driving a sports car that 
was rigged to keep it from going over 55 MPH. By the 
time you read this, plenty of CP/M and at least some 
basic TRSDOS 6.0 software packages should be available. 

Given all the new features in the TRS-80 Model 4 and 
a price that's lower than its predecessor, the popular 
Model MI, its safe to say that Radio Shack has a 
guaranteed winner. E 


Rowland Archer Jr. {5420 Loyal Place, Durham, NC 27713) is manager 
of software development for a minicompuler company. He has been working 
with TRS-80s for four years. 
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° As your agent, we buy microcomputer 

roducts for you from wholesalers. 

« We can buy any microcomputer product. 

s We are not biased in favor of any particular 
product or line, because we do not have any 
stock we need to move. 

Our price policy is to match the lowest 
legitimate advertised prices, with few 
exceptions. 
Our service is available to everyone on the 
same terms: 

Prepayment by cashiers check 

Freight charges f.o.b. wholesaler 
Bank references and client references are 
available. 


[Since 1880]- 
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A split-second blackout or a sudden voltage 
sag can shut down your small business computer, 
completely wiping out critical data. Inventories, 
payrolls, receivables — whatever is in the mem- 
ory may be lost instantly. 

Although this type of data is just as important 
to a small business as it is to a large corporation, 
blackout protection has always been far too 
costly for small business applications. But now 
there is the Powermaker Micro UPS, an inexpen- 
sive standby power source specifically designed 
for small business computers. 

This new rechargeable power system pro- 
vides up to 35 minutes of steady sine-wave 
power, enabling even the most sensitive small 
computers to ride through blackouts and voltage 
sags completely unaffected. 

Why sine-wave power? Because square- 
wave power impairs the performance of many 
printers, viewing screens and timing circuits. 
Powermaker produces a sine wave that exactly 
matches the wave shape of commercial power, 


SOLUTIONS TO POWER PROBLEMS" 
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IF YOUR DATA'S WORTH 


| 

| 

| | 

! | 


ensuring compatibility with any computer 
system. 

In addition to providing highly reliable 
blackout and brownout protection, Powermaker 
also protects against electrical noise, one of the 
major causes of computer errors and system mal- 
function. Powermaker is portable, completely 
automatic, maintenance free and plugs into any 
standard 120V outlet. 

No matter how small your CORRER. a 
data is worth remem- ease: 1 T 
bering. Protect it 


| TOPAZ; 9192 TOPAZ WAY 
pataan alordable | SAN DIEGO, CA 92123-1165 
Micro UPS. | PHONE: (619) 279-0831 
For complete TWX: (910) 335-1526 
information about | O Please send me complete 
the new Topaz I information about Powermaker® 
Powermaker Micro O Please have a representative 
UPS, please fill call me. 
out this coupon or Name 
call us. i 
| Title 
š Company 
I Address 
d I City State 
| Tas Phone 
11 BYTE October 1563 303 
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Both the cii and portable Corona PC's 
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include high-resolution monitors and built-in — 
graphics. Higher character definition makes both 
models easier to read, and our 640 x 325 pixel high- 
resolution graphics are over 6096 better than the 
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a corner of your desk. 


More expandability. 

You may never add a thing to your Corona PC 
because we've built in so much capability. 

But just in case, we've built all the important 
components into the main system board, leaving 
the four expansion slots free. And provided an extra 
large power supply to support any capabilities you 
may want to add in the future. 
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cu. and LogiQuest the EasyFamily? Wordstar? 
and the "Star" family, the SuperWare® series, T LMP, 
the VisiSeries'? and Perfect Series" of programs and 


The Compatible Company 


most other popular software. 


prehensive 
And it improves your bottom line. S TM Severe Produ Products uematonal Ë: TM iorra Uniimaed Sofware. 
The Corona Portable PC" is $2,545, the desktop — IM Part Software Ines novetive Sofware. 10: TM Visicom. 
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System Review 


The Morrow Micro Decision 


A look at Morrow's first effort at a single-board, stand-alone 
personal computer 


by Tom Wadlow 


A new contender has entered the field of midrange 
computers: the Micro Decision, created by Morrow 
Designs (see photo 1). Midrange computers bridge the 
gap between low-cost home computers, such as Sinclair, 
Radio Shack, and Atari machines, and the more expen- 
sive systems such as IBM's Personal Computer and the 
various S-100 and professional systems. The hallmarks 
of this breed are a large software library (included in the 
price of the machine) and a price that is always under 
$2000. 

The midrange category was opened by the Osborne 
1 and its close rival, the Kaypro II. The Micro Decision is 
similar to both these systems and should be a direct com- 
petitor with them. 

Morrow Designs and its founder, George Morrow, 
have been in the microcomputer industry for almost as 
long as the industry has existed. Morrow is known 
primarily for his work in the area of high-quality 5-100 
components and systems. The Micro Decision is his first 
effort in the single-board, stand-alone personal computer 
market. It is based, in part, on the Decision I, an 
S-100-based system that is currently Morrow's mainstay. 


System Overview 

The Morrow Micro Decision is composed of a pro- 
cessor unit, including disk drives and input/output 
ports, and a terminal. The portable system is built 
around a single circuit board containing a Zilog 280A 
microprocessor running at 4 MHz, 64K bytes of memory 
(no other size is available), a floppy-disk-drive controller, 
and two RS-232C serial ports. 

The cabinet, which is similar in design to that of IBM's 
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Personal Computer, is fairly small and will fit easily on 
a desk or tabletop. The top of the cabinet is a convenient 
place for the video display. The keyboard is not attached 
to the display, allowing the screen to be placed at eye 
level without making the computer uncomfortable to 
type at. The computer's Reset button is inconspicuous- 
ly located at the lower right front corner of the processor 
unit, under the lip of the cabinet frame, making it im- 
possible to reset the system by bumping the chassis with 
the keyboard. The power switch is on the back of the 
cabinet. 

The terminal provided with the Micro Decision is a 
Lear Siegler ADM 20), a two-piece unit with the 
connected to the back of the display by a coiled 4-foot 
cable. Brightness and power controls are located on the 
front of the display. The keyboard has a numeric keypad 
and cursor control keys in addition to the alphanumeric 
keypad. 

The basic Micro Decision comes equipped with a 
single 5%-inch disk drive that holds approximately 200K 

of information and software that allows you to 
read and write disks in Osborne, Xerox, and IBM 
formats. 


Micro Decision Hardware 

One of the two serial ports is dedicated for communi- 
cations with the terminal, and the other can be used as 
a printer port or for connection to a modem. There is 
also a connector to allow additional disk drives. Lack of 
a third port is somewhat annoying, as most people prefer 
not to disconnect cables to switch between their modem 
and printer. Fortunately, the terminal is equipped with 


an auxiliary serial port, and cable swapping can be 
avoided by connecting the modem to the second serial 
port and the printer to the terminal's auxiliary port. Mor- 
row should consider, however, addition of a parallel 
printer port to leave the second serial line free for the 
modem. This would allow greater printing speed and 
a wider choice of printers. 


Disk Storage 

Unlike the Osborne and Kaypro, which each come 
equipped with two 5'4-inch disk drives, the Micro Deci- 
sion basic system has only one. The basic drive is single- 
sided single-density and stores about 200K bytes. Also 
available are double-sided double-density drives. Pro- 
grams distributed with the system allow the user to set 
drive characteristics so that the Micro Decision can be 
used to read and write formats other than its own. Cur- 
rently, programs are available for IBM Personal Computer 
(CP/M-86, not PC-DOS), Osborne, and Xerox disks. 

I reviewed a Micro Decision 3. The differences between 
systems 1, 2, and 3 are in the type of disk drives that 
are installed. An MD-1 is a system with a single two- 
thirds-height 5%-inch drive, an MD-2 has a pair of two- 
thirds-height drives, and an MD-3 has between two and 


four half-height drives. The MD-1 and MD-2 drives are 
single-sided, with 200K bytes of storage per drive. The 
half-height dríves for the MD-3 are double-sided with 
384K bytes per drive. The drives for all systems are 
manufactured by Tandon. 

Tandon half-height drives are very quiet. 1 would not 
hesitate to recommend them for use in a small office, 
where even the hum of a fan can be annoying. On the 
same note, the Micro Decision has no cooling fans, so 
other than the faint, intermittent noise of the disks, the 
unit is absolutely quiet. All Micro Decision drives spin 
for a few moments after they have been used and then 
shut down to preserve the media and the equipment 
(Tandon drives are also fast). Other pleasing features of 
the system include the Morrow virtual-drive capability 
and the rewritten software for the disk controller. 

The Micro Decision can have up to four physical drives 
and any number of virtual drives. For example, if you 
reference a third drive in a two-drive system (perhaps 
by performing a "STAT C:"), the BDOS (basic disk oper- 
ating system) will redefine drive A: as drive C: and ask 
you to change floppy disks. A reference to drive A: will 
undo the change, again causing a request for you to swap 
disks. 


kl E 
Jh a t 


Photo 1: The Morrow Micro Decision. The system consists of a single-board computer based on Zilog's Z80 processor, some number of 5'A-inch 
floppy-disk drives, and a Lear Siegler ADM 20 terminal. Af press time, Morrow planned to offer a Freedom terminal with the system instead 
of the Lear Siegler terminal. 
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Photo 2: This photo shows the rather odd arrangement used to close 
the disk drives. 


Rewritten software for the disk controller offers the 
user a choice of responses when faced with CP/M's 
BDOS error messages. Instead of "BDOS ERROR on 
B:R/O, " the user is now given the option of retrying, 
aborting the operation, or ignoring the error. 

One feature of the system that I did not care for, 
however, was the knob used to secure the media in the 
drive (see photo 2). Instead of the usual "garage-door" 
type latch, these knobs must be turned 90 degrees to 
close the drive. This is an unnatural motion for most peo- 
ple. But it is a minor inconvenience when considering 
there are four disk drives in a small enclosure. 


The Terminal 

My misgivings about this system concern the terminal. 
I found the keyboard layout poor. For example, the Con- 
trol key is next to the Space bar, putting it underneath 
the palm of the left hand; the cursor control keys are in 
the top row, above the number keys, when there is a 
numeric keypad that could have doubled as arrow keys 
(as on many popular terminals); there is a huge Cap- 
lock key, but a tiny Delete key; and the terminal has an 
extremely loud and annoying bell tone, with no volume 
control. 

The display, however, is crisp and clear. The terminal 
has two levels of brightness (an advantage in the menu- 
driven CP/M provided by Morrow). 

Very little information about the terminal comes with 
the computer. In addition, the terminal is delivered un- 
configured. A new Micro Decision user must set the ter- 
minal characteristics using a single sheet of instructions 
and two cursor keys while looking at a baffling row of 
1s and Os that appear at the bottom of the screen. For- 
tunately, the terminal has a nonvolatile memory, so this 
setup need only be performed once. 


Software 

Like the Osborne and the Kaypro, the Micro Decision 
comes equipped with a basic set of programs, making 
the computer useful immediately. It also is equipped 
with a CP/M-compatible screen-oriented text editor, a 
spreadsheet program, and a database manager. 
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Morrow PILOT and CP/M: When the Micro Decision's 
operating system is first loaded, the computer displays 
a menu of available CP/M commands (see photo 3). This 
menu is written in PILOT (Programmed Inquiry, Learn- 
ing or Teaching language), originally designed for 
writing computer-aided instruction lessons. The menu 
system provides a clean, simple way to use most of the 
capabilities of CP/M. Each possibility is described clear- 
ly and concisely, with the CP/M command that will be 
invoked listed with the explanation. Two or three key- 
strokes will implement almost any command. As each 
command js executed, the user can watch PILOT invoke 
the commands from the conventional CP/M prompt. For 
a novice user, this automated walk-through makes up 
for the slowness of the menu system because he or she 
can see the command happening each time. After watch- 
ing menu commands, the user should gain the con- 
fidence and familiarity with CP/M to try the system in 
the usual interactive manner. 

From the menus it is also possible to call each of the 
packages provided, such as Wordstar and Logicalc. An 
ambitious user could learn PILOT well enough to add 
entries to the menu, or perhaps entire new pages con- 
taining customized menus. 

Logicalc is an interactive spreadsheet program, follow- 
ing the tradition of Visicalc. A spreadsheet calculator 
consists of an array of cells; each may contain a number, 
a label, or an equation based on the value of other cells. 


At a Glance 


Name 
Morrow Micro Decision 


Use 
Personal and general-purpose computing 


Manufacturer 
Morrow 

600 McCormick St. 

San Leandro, CA 94577 
[BOO 521-3493 


Size 
16.7 by 5.3 by 11.3 inches 


Standard Features 

Hardware: 4-MHz Z80A processor, 64K bytes of RAM 

Software: CPIM 2.2 disk operating system, Wordstar, Correct, 
Logical, Microsoft BASIC, North Star-compatible BaZic, Personal 
Pearl Database 


Optlons 

May be ordered with a Lear Siegier ADM 20 video terminal 
and one or two single-sided disk drives, or two double-sided 
half-height drives 


Price 
With one drive: 51195: with two drives: $1545; with two half- 
height drives: $1695; $595 for the video terminal 


Mass Storage 
Up to four 5Y«-inch floppy-disk drives 


the difference. 


— the computer for the serious of mind. 


Planning and Scheduling » Church and 
Association Management * Mortgage 
and Interest Details * 


MAGIC speaks many languages 
including CBASIC which comes 
with system, plus a dictionary, 
a word processor, an electronic 
spreadsheet and a filing sys- 

tem — FREE. 


LOVE is a 
ready-to-use 
computer system. 


BASIC 


in offices and business, in schools and Programming 
at home... the interest in programs is TEM er qu — d pee i 
ipe Files Ħ Retail and Store Spreadsheet * 
Management s Mail List Operations = Administrative 
consumption Activity and Hobby Organizing * Learn- Reports » 
of mass quanti- ing FORTRAN * Order and Sales Entry Address File, 
ties is EASY with * Christmas Presents List * College Contro! and Ùp- 
mit ds up nary and Spelling « Your Own Private 
DISK DRIVES ATTENTION HUMANS! Secretary * Designing Forms « Informa- 


Here are a few of the ways (or software 
programs) in which you can put Magic 


in your life. 


Professional Appointment Book * 
Income Tax Preparation * Accounts 


64K RAM, dual 


Accounts 
processor sys- Payable 
tem, video, com- and Aging = 
munications and Schol 
printer interfaces. Administration 
» Property and 
Asset Manage- Thesis and Reports * Data Com- 
ment « Engi- munications * Business Market- 
neering Cir- ing * File and Retrieval Systems = 
cuitry » Dental Office Management = 
Sports and Librarying and Cataloging * 
i Activity Sta- Indexing for Small Business = 
tistics + Medical and Legal Accounting = Household inventory * Invest- 
Wordprocessing and Letters = Travel ment Analysis and Tracking ° 


WRITE TO: Magic Computer Company, Inc. » Two Executive Drive * Fort Lee, NJ 07024 | Was: 


Our mission here on earth ls rapid 
conversion of excessive data into 
functional modes of information... 
this may be accomplished 
with Itty Bitty Machine 
... but more produc- 

tively with ; 
MAGIC. 


tion for Insurance and Hospitalization = 
Learning Computers * Managing Home 
Purchases and Inventory * Structural 
Engineering * Medical Office Scheduling 


Extensive selec- 
tion of software 


Circle 283 on inquiry card. 
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(201) 944-6700 « CALL: (800) 221-1565 » Telex: 144594 


(3a) 


THE MICRO DECISION MICRO MENU 


This menu is your road sap through the CP/M operating systes. To 
perínew these functions, just enter the appropriate nusber after 
the OPTION prompt below, then follow the instructions given. 


CREATE A WORKING DISKETTE 
PuM A PROGR 
DISPLAY A DISKETTE DIRECTORY (DIR) 


n Mm, P 
sch ue PF 
k ee 


- ] 
` H TIL 


IHT A FILE (TYPE, PIP} 
E (PIP) 


Ulasan Mug Md ma a 


i iit (5 (REN, ERR, STAT) 
CEUTE a CP Coma 
itt - M 
OPTION : 


Current File: Current Drive: °: 


(3b) 


DISPLAY & DISKETTE DIRECTORY (DIR) 


cy tay obtain an on-screen list of files on. a diskette bu 
entare ing «tur choice after the OPTION promt. 


Uisplay of files on current drive 
Disolay of files on another drive or diskette 
Feit to OPOMENU 


QeTION : 


(3c) 


COPY A FILE 


Choices in this senu allow you to copy a single file, or s group 
3! files, onto another diskette. The diskette upon h the 
Files will be copied must already be formatted and have enough 
room to accept the new files, ter your choice from the! fist 
below after the OPTION promt. 


1 Copy a single file to another diskette 
Ë Cony ali files on one diskette to another diskette 
EXC Est to CP/ENJ 


OPTION :_ 


Photo 3: Menu-driven CP/M. Photo 3a shows the main menu and 
the CP/M commands that may be accessed through it, Photos 3b and 
3c show the submenus for displaying the directory of a disk and copy- 
ing a file. 
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By changing the value of key cells, it is possible to play 
the game of “what-if?” Spreadsheets are popular with 
people who work with a large volume of interrelated 
numeric calculations. 

Logicalc can handle a universe of 255 rows by 127 col- 
umns of cells. Of those 32,385 cells, only 10 rows by up 
to 15 columns are visible at any one time, using the stan- 
dard display mode. An extended-screen mode is pro- 
vided that permits a display of 15 rows (see photo 4). 


Correct-It Is an interactive spelling 
corrector. Given the name of a text 
file, it will pass through the file 
and display words it does not 
recognize. You can leave the word 
as Is or correct it in the text. 
Correct-It is well written, but slow. 


Logicalc is not as easy to use as Visicalc, creating some 
problems for novice users, but it does the job. Its major 
failing in the Micro Decision environment is that it is not 
integrated well with this computer. Logicalc does not re- 
quire the use of terminal cursor keys, but rather a group 
of control characters on the left side of the keyboard. 
With the inconvenient placement of the Control key, my 
left hand was cramped during extended Logicalc use. 
Also, I found the Logicalc installation process confusing. 

Another problem with Logicalc is its lack of com- 
patibility with other packages. Although it can save and 
load spreadsheets, the format of those files is not in the 
DIF (Data Interchange Format) standard, making it im- 
possible to use Logicalc in conjunction with other 
popular software on the market. It is, however, compati- 
ble with packages written by Software Products Inter- 
national, the authors of Logicalc. 

Wordstar and Correct-It: Wordstar is one of the most 
popular personal computer text editors on the market 
today. It is a screen-oriented editor that is used as both 
a word-processing system and in the creation of soft- 
ware. 

Correct-It is an interactive spelling corrector written 
by Aspen Software. Given the name of a text file, 
Correct-It will pass through the file and display words 
it does not recognize. The user has the option of leav- 
ing the word as is or correcting it in the text. Correct-It 
can add to its dictionary, so that it can “learn” new words 
as they occur in the text. It has a basic dictionary af 36,000 
words and knows about the dot (text formatting) com- 
mands used by Wordstar. 

Correct-It is well written, but slow. It took approx- 
imately a minute to load and sort a text file that consisted 
of a single sentence of 14 words, three of which were 
misspelled. For full-sized documents, it would be usable, 
but frustrating. 

MBASIC and BaZic: The Micro Decision is available 
with two versions of BASIC. Microsoft BASIC is a stan- 


IS THIS LEVEL OF RELIABILITY 
REALLY NECESSARY? 


ACCUTRACK 


AGCHTRRACK 
s M» 


If you've ever lost data due to a Accutrack disks. OEMs have Dealers: Give your customers a 
faulty disk, you know how impor- specified them for years. You can choice—Accutrack’s OEM perform- 
tant reliability can be. trust them for your data. Call toll- ance as well as your heavily adver- 

That's why Accutrack disks are free(800225-8715]for your nearest ^ tised brand. We have the industry's 
critically certified at 2-3 times the dealer. only peus nid line of disks, cas- ` 


error threshold of ane wasis settes and mag cards, including 
Why they're precision fabricated for virtually all special formats. 
higher signal quality, longer life and ACCUTRACK If you want a quality line, small 
less head wear. And why we take &|*] Dennison KYBE Corporation minimums, the ability to mix 
such extra steps as testing single- 82 Calvary Street, Waltham, Mass. 02254 and match, private labeling, 
density mini disks at double-density beat Mass. n tol thom (800) 225.8715 fast delivery and great price, call 
levels. So you don't have to worry Offices & representatives worldwide today. Find out how responsive a 


about the reliability of your media. media supplier can be. 
Circle 146 on inquiry card. 
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Photo 4: The Logicalc spreadsheet program. 


dard in the personal computer industry, running on both 
8080 and Z80 microcomputer systems. BaZic is a North 
Star-compatible BASIC interpreter (written by Micro 
Mike's Inc. of Amarillo, Texas) that uses the full Z80 in- 
struction set. It is faster than MBASIC but more idiosyn- 
cratic. Many, but not all, MBASIC programs will run 
under BaZic. 

Personal Pearl will be the database manager 
distributed as standard software with the Micro Deci- 
sion. At the time of this review, Personal Pearl was un- 
available for examination. 


The Bottom Line 

As previously stated, the price of midrange computers 
is approximately $2000, and the price of various versions 
of the Micro Decision is roughly the same. However, the 
Micro Decision price can be reduced. It can be purchased 
without a terminal ($595), bringing the price of the basic 
unit (MD-1) to $1195. The MD-2 costs $1545, and the 
MD-3 costs $1695. Full systems cost $1790, $2140, and 
$2290, respectively. 


Comments and Conclusions 

The Micro Decision would make a good second com- 
puter for people who are familiar with CP/M systems 
or for those who have had experience with computers. 
From a hardware-design standpoint, the system is well 
constructed and reliable. Morrow's software is not suit- 
able for novice users; the documentation for Logicalc and 
Correct-It consists of references containing little in the 
way of tutorials (tutorials and examples are vital for in- 
experienced users). 

The major failing of the system is its terminal; however, 
it is possible to purchase a Micro Decision without one. 
The software can be configured to work with most 
popular terminals on the market today.8 


Tom Wadlow is an engineer and writer living in the San Francisco 
Bay area. He can be reached at Apt. 226, 5157 Norma Way, Livermore, CA 
94550. 


Low-cost Interface DiskSystems* 
for IBM PC-2.0 DOS 


m 10, 15, 25 megabyte models available now! 

uU DiskSystem includes Winchester disk drive, cabinet, 
power supply, cable, controller, 1/O adapter and 
device driver 8 Fully compatible with 2.0 DOS 
(unmodified) m Exclusive double shock isolation 
system B Standard warranty includes 90 days 

parts and labor 

10 megabytes formatted storage $1695 

15 megabytes formatted storage $2295 

25 megabytes formatted storage $2995 


m 51/4" Winchester Backup or Additional Storage 
For IBM PC XT or IBM PC DiskSystem 

a Slave compatible with 2.0 DOS 

10 megabyte formatted storage 71425 

15 megabyte formatted storage 51645 

25 megabyte formatted storage $2295 


Dealer Inquiries Invited 


. 
II 


7630 Alabama Avenue 
Park, CA 91304 


I^ INTERFACE INC 2:12 e eno4o 


Prices ace suggested retall and subject t6 change without nolice 


IBM is a registered trademark of [BM Corporation 
Chek Systems © 1983 interface Inc 


ls a copyright of Interface Inc 
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MULTIUSER SYSTEMS MADE POWERFUL... 


MultiMicro Computer raises 
expectations for multiuser systems. 

[n fact, our new system is so good 
we cali it the MicroMainframe® 

And we can prove it. 

Each user geta their own processor. 
Each processor has 64 K of RAM, The 
MicroMainframe has over | megabyte 
of systam memory and up to 450 

of hard disk memory 
3 That's right, 450 megabytes. 
There's more. 


An 8" double sided, double density floppy drive, RS-232, 
83-422 or Centronics™ parallel interfaces, 20 slot chassis, 
real time clock, true record locking and quiet operation are 
standard. Streaming tape backup and 6 MHz operation 
are available. 

It's also simple. 

Up to 16 users can be accommodated easily. The power 
supply and cooling system have been designed for straight- 
forward, plug-in expansion. 

,. AND FAST... 

Best of all, TurboDOS™ takes full advantage of the 


MicroMainframe's direct memory 

access, memory management, and slave 

level memory architecture. That 

makes our aystem fast. 
lt can also run any CP/M™ ` 


program. 

The best MicroMainframe 
around? 
The only MicroMainframe around. 

.»-AND INEXPENSIVE. 

Qur Base, 4 user system with 320 K of system memory, 

16 megabytes of hard disk storage and a 1.2 megabyte floppy 
disk drive retails for only $9950.00. 

That's a fully expandable, 20 slot system. Additional users 
can be added for under $750.00. 


-— 


CALL. 
Call today. We'd like to help you solve your multiuser 


problems. 
Dealer inquiries invited. 
MudtiMicroComputer — MultiMicro Computer, 
0631 Netherway, Huntington 
Beach, CA 02646, 714/063 -8954 


| 


x 


| 
| ! 
| 
| 
| 
| | 


CP/M"* Digital Research. e TurboDOS"" Software 2000 Inc. « Centronica™ Centronics, Inc. 
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re serious about word processing on 

Apple lle or Apple Ill, you should test the 
Juggler System from Quark. Integrated 
jols that combine ease of use with extra- 


"WRITE IT 
WITH WORD JUGGLER. 


The anchor of the system is Quark's Word 

Juggler word processor, a program that lets 

you easily perform the most intricate editing 

tasks. For example, you can delete characters, 

words, even paragraphs with just a single key- 

stroke. You can instantly copy, move or delete Q 
entire blocks of text. Then display or print 

your document by simply pressing a key. 


And there's virtually nothing to memorize. 
Because editing and formatting commands 
are always right there on the keyboard. Word 
Juggler for the Apple Ill comes with special 
templates which identify principal word 
processing functions. On our version for the 
lle, the editing commands are labeled on 
easy-to-install, replacement keycaps. 


Plus, Word Juggler lets you generate 
form letters from existing mailing 
lists, because the program has 
a built-in interface with both 
PFS:File and Apple's 
Quick File. 


"T. 


PROOF IT 
WITH LEXICHECK™ 


Once you've written your document, you can 
quickly proof it with Lexicheck—a high per- 
formance spelling checker with a 50,000-word 
dictionary. Simple and fast, Lexicheck is in- 
voked from within Word Juggler by a single 
keystroke. The program scans your document 
and highlights unrecognized words in context. 
If the words are actually misspelled, you can 
quickly correct them. If words are merely un- 
known, as with jargon or abbreviations, you 
can add them easily to your own personal 


dictionary. LO 


SEND IT 
WITH TERMINUS*" 


And with Quark's new Terminus communica- 
tions program, you can use Word Juggler for 
electronic mail applications. A single keystroke 
invokes the program from within the word 
processor, allowing you to communicate with 
most any RS232 device. You can predefine the 
protocols you need to communicate with as 
many as 14 different systems, at transmission 
rates up to 9600 baud. 


TEST IT 
TODAY. 


Your dealer wants to give you a complete dem- 
onstration of all the features and capabilities of 
The Word Juggler System from Quark. And 
while you're there, check into Quark’s full line 
of Office Automation Tools for the Apple Ill. 


L 


Lexicheck lle, $129 la 


Terminus for the Apple Ill, $89 
Terminus lle, $89 ; 
All prices suggested U.S. retail = 


Quark 


Office Automation Tools 
Circle 388 on Inquiry card. 


Quark, Word Juggler, Lexicheck and Terminus are trademarks of 
Quark, Incorporated. 


Apple and Quick File are registered trademarks of Apple Com 
PFS is a registered trademark of Software Publishing Corporatio 


Hardware Review 


The Microneye 


This low-cost image-sensing camera interfaces easily with 
a variety of popular microcomputers 
by Dr. Chris Wieland 


If you stop and think for a minute about science-fiction 
movies in which a computer goes wild and turns on its 
owner, the computer always possesses one attribute— 
vision. Invariably, as its hapless victim tries one thing 
after another to escape, the mad computer watches, 
blocking each attempt at just the last minute, the better 
to torment its victim, One can only assume that com- 
puters have a twisted sense of humor; surely, many com- 
puter users can attest to that fact. 

Fortunately, such computers have thus far been kept 
in check because the cost of adding vision has been out 
of reach for nearly all computer users. So far, few stories 


have appeared in the newspapers about home com- 
puters turning on their owners. This situation may 
change dramatically, however, thanks to the introduc- 
tion of a product called the Microneye. 

The Microneye is a low-cost (as little as $295) imaging 
system designed to interface easily with a variety of 
popular microcomputers. Made by Micron Technology 
of Boise, Idaho, this solid-state camera is capable of re- 
cording high-resolution images at rates of up to 15 frames 
per second (or a frame every 67 milliseconds). In other 
words, this imaging device can function as a movie 
camera, catching the activity of any moving object. Con- 


Figure 1: Two examples of images produced by the Microneye solid-state camera. On the left is a view of one of those annoying subscriber 
cards that fall out of magazines. On the right is a picture of a photograph of the author. The card was photographed at a distance of about 
3 feet, the author's photo from about 5 feet. Both images were displayed on an Apple high-resolution screen and printed on an Axiom printer 
using a screen-dump routine. The broad black band at the bottom of each image ts a result of the fact that the 256- by 128-pixel area of the 
Microneye does not completely fill the 256- by 192-pixel area of the Apple's high-resolution screen. 
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ENLRRGEMENT OF DETRIL 


Pigure 2: Dimensions of the photosensitive array of the [532 Optic 
RAM chip. Enlargement shows center-to-center spacing distances of 
individual light-sensing elements (pixels). Each pixel is 8 by 9 micro- 
meters. Array and detail dimensions are drawn to scale. 


sequently, the Microneye can be used for motion detec- 
tion or image analysis; the camera can replace similar, 
but more expensive, solid-state systems such as those 
based on CCDs (charge-coupled devices) or photodiode 
arrays. 


Inside the Camera 

The basis of the Microneye camera, and a major reason 
for its low cost, is an integrated circuit called the IS32 
Optic RAM, manufactured by Micron Technology. The 
RAM in the name of this image-sensing chip is well 
chosen because the chip is precisely that, a dynamic 64K- 
by 1-bit RAM (random-access read/write memory) cir- 
cuit modified for image-sensing capabilities. This chip 
keeps the cost of the Microneye quite reasonable because 
the process of manufacturing dynamic RAM chips is 
already well established; thus, Micron avoided the cost 
of developing a totally new silicon technology. 


Forming an Image 

If you are familiar with the operation of dynamic 
memory, you know that dynamic RAMs must be re- 
freshed (recharged) every so often or they lose their data. 
Each storage location, or bit, in the memory acts like a 
tiny capacitor or battery that slowly loses its charge if 
it is not periodically refreshed to its original voltage level. 

When light falls on the surface of a dynamic RAM 
silicon chip, it accelerates the rate at which charge is lost 
from the memory locations in the chip. This photosen- 
sitive property is the basis of the image-sensing capabili- 
ty of the IS32 Optic RAM. The Microneye produces a 
picture for the host computer when an image is optical- 
ly focused on the surface of the Optic RAM. Light from 


At a Glance 


Name 
Microneye Bullet. Microneye camera, and R&-232 camera package 


Manufacturer 

Micron Technology inc, 

2805 East Columbia Rd. 
| Boise, ID 837065 

{208} 383-4000 


Price 
Microneye Bullet camera, $295; Microneye camera, $485. RS-232 
Microneye camera package, $540 


Hardware Required 

Apple Il Plus, IBM PC, or Commodore 64 with one disk drive; 
Radio Shack Color Computer or Commodore 64 with cassette in- 
terface; or any computer with RS-232C interface for RS-232 unit 


Documentation 
(9-page operator’s manual; program listings an copyable disk 


Audience 
Anyone who needs low-cost. high-resalution imaging 


an image reaches the surface through a rectangular 
quartz window in the top of the IC. The window covers 
the small square of silicon comprising the chip and 
makes it look physically much like an EPROM (erasable 
programmable read-only memory) chip. To create the 
image, the data in every memory location is initially set 
to a value of logic 1. Then, after a specific delay, the data 
from the memory is read back. Under normal circum- 
stances the data does not change; it is still all 1s. How- 
ever, because light focuses on certain areas of the chip, 
indeed on specific memory storage “cells,” the discharge 
rate of these memory locations accelerates. Ás a result, 
the contents of these particular memory locations change 
from 1s into Os. 

Now, if you take each memory location and display 
it on your computer's graphics display in the same con- 
figuration found on the surface of the Optic RAM (using 
a white dot to represent a 1 and a black dot to represent 
a 0), you'll have a picture of the image focused on the 
chip (figure 1). 

The resolution of the IS32 Optic RAM chip is 128 by 
256 pixels (picture elements). However, the Optic RAM 
actually contains two 128 by 256 photosensitive arrays 
separated by a narrow nonphotosensitive strip (see 
figure 2), making a total array size of 256 by 256 elements. 
Through software manipulation, you can partition the 
array into smaller units to provide, for example, zoom 
effects or to meet user requirements dictated by limited 
memory space, Thus, depending on your needs, you can 
form the picture into a square of 100 by 100 pixels or a 
long rectangle of 256 by 8 pixels. 

You can choose from three models—the Microneye 
Bullet, the Microneye camera, and the RS-232 Microneye 
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MicronEye 


Photo 1; Microneye, Bullet version. 


camera—to meet your computer, budget, and image- 
sensing requirements. The Microneye Bullet (photo 1) 
is designed for use with the Apple II Plus, the IBM Per- 
sonal Computer, the Radio Shack Color Computer, and 
the Commodore 64. The name Bullet refers to the shape 
of the cylindrical case in which the image-sensing ele- 
ment is housed. This unit is quite small—less than 3% 
inches long and 1% inches in diameter—and is com- 
posed of only a C-mount lens and the 1532 Optic RAM 
chip in a cylindrical housing. A double-sided PC board 
that plugs into a specific user slot on each computer con- 
tains the electronics that interface the chip to the com- 
puter. Because the controls of the 1532 Optic RAM are 
located within the computer and because many signals 
must travel between the interface board and the Bullet 
unit, a user is limited to 4 feet of cable connecting the 
computer to the Bullet. 

I am currently using this version with my Apple II Plus 
computer and find the short cable to be only slightly 
restrictive. À nice feature of this unit is its small size; 
it can be mounted where other image-recording devices 
would never fit. 

A second version, the Microneye camera, has all the 
interfacing electronics, along with the Optic RAM and 
the lens, located in the camera case (photo 2). With this 
version, a six-conductor modular telephone cable con- 
nects the camera to a small 3- by 3-inch card located in 
the computer, allowing remote sensing at distances of 
up to 25 feet (although only a 6-foot cable is supplied 
with the unit). This second version is available for the 
same four computers listed for the Bullet. 

The third version, the R5-232 Microneye carnera, is ful- 
ly self-contained and enables data and camera com- 
mands to be sent over a standard RS-232C interface, 
making it usable with nearly any computer. Externally, 
the RS-232 version looks identical to the Microneye 
camera. 

Included with each camera is an easy-to-use software- 
driver package. This package comes on a 54-inch disk 
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MicronEye 


Photo 2: Microneye, camera version. 


for the Apple II Plus, IBM PC, and Commodore 64 or 
on cassette tape for the Radio Shack Color Computer 
and Commodore 64. Pascal and 6502 assembly-language 
listings are available for the RS-232 version. A small 
tripod is also included for camera mounting. All versions 
derive power from the host computer and use only 50 
milliamperes of current from the +5-volt supply, owing 
to the extensive use of CMOS (complementary metal- 
oxide semiconductor) circuitry. 


The User Interface 

The software driver is quite easy to use; it is clear that 
Micron Technology worked hard to develop a software 
package that lets you quickly start up the camera with 
a minimum of difficulty and allows you to retain com- 
plete flexibility in changing the camera's operating mode. 
The main program begins by presenting a menu of op- 
erating conditions you select through single keystrokes. 
You can control the light sensitivity of the camera by 
selecting options from the menu; exposure times may 
be set at ranges from 0.001 seconds for bright images to 
60 seconds for dimly lit scenes or time-exposute effects. 
In addition, the exposure rate can be set to a mode in 
which the time is automatically changed to match a user- 
selected light level. Pictures may be saved or loaded from 
the storage medium or dumped to a printer with 
graphics capabilities. When you use a graphics printer 
for display, you can generate images using gray levels 
(figure 3). This image generation is accomplished by 
averaging multiple samples of the same image (taken at 
varying exposures) to estimate the relative intensity of 
each pixel. 

The software can be listed and copied and is fully 
documented with comments that even encourage a user 
to make modifications. 


Possible Applications 
If the preceding description has not yet made you rush 
to order the Microneye, perhaps a few ideas about ap- 


DUAL TRACE OSCILLOSCOP! 


T EK 271922152235 


Tek has expanded its 


Now 60 MHz or 100 MHz Tek quality 
is just a free phone call away! 


THE ANSWER 


BY ANY MEASURE 


best-selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Tek's revolutionary, 
reduced-component architec- 
ture brings unprecedented 
quality, reliability and afford- 
ability to the 60 MHz 2213 

and 2215, and now, the 

100 MHz 2235. 

All three of these lightweight 
(13.5 Ib.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre- 
hensive 3-year warranty"... 
probes...and expert advice. 
One free call gets it all! You 
can order, or obtain literature, 
through the Tek National 
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Altemale Sweep 
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1M —30pl 


Marketing Center. Technical 
personnel, expert in scope 
applications, will answer your 
questions and expedite deliv- 
ery. Direct orders include 
operating and service man- 
uals, two 10X probes, 15-day 
return policy, and worldwide 


service back-up. 
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Call toll-free: 
1-800-426-2200, 
Extension 84. 


In Oregon, call collect: 
(503) 627-9000, Ext. 84. 
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Scopes are UL Listed, CSA and VDE approved. 
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COMMITTED TO EXCELLENCE 


plications will change your mind. My own application 
for the Microneye involves automation of scientific 
animal-behavior experiments. Many studies of animal 
behavior require that the position, orientation, or 
mechanical motion of animals be recorded. Often, such 
material must be recorded for long periods of time at 
evenly spaced intervals; at other times, the activity to 
be recorded may last only 5 seconds and need to be 
analyzed 10 times per second. Such studies can be car- 
ried out with videotape or film systems; however, the 
extraction of data from these media is tedious, to say the 
least, and the cost of either system is prohibitive. 

Because of the limitations of video and film, the in- 
troduction of the Microneye is welcome. Now, for a very 
low cost, the experiments mentioned above can be car- 
ried out automatically by a camera and computer; data 
collection as well as analysis can be automated (figure 4). 

Some other applications for this solid-state camera 
include robotics, motion detection, security systems, im- 
age analysis and pattern recognition, graphic arts work, 
remote sensing stations, position and size monitoring 
for production, and inexpensive reading machines for 
the blind. 

The Microneye camera is an extremely versatile image- 
sensing device that can be used in many personal, scien- 
tific, or industrial applications. The unit's cost, relative- 
ly low compared to standard video systems or more ex- 
otic schemes of image recording, makes it particularly 
attractive.Bi 


Editor's Note: For information on how you can build a digital camera similar 
to the Microneye, see page 67. 


x Lo, A 


Figure 3: An example of an image incorporating gray levels, generated 
with a graphics printer. 


Dr. Chris Wieland (Campus Box B-334, University of Colorado, Boulder, 
CO 80309) holds a PhD in biology. A research associate at the University 
of Colorado, he ts studying the neurophysiology of animal behavior. 


Figure 4: An example of image analysis based on a digital image generated by the Microneye. Shown are sequential frames, "filmed" from 
beneath a glass aquarium, of a goldfish executing a turn, Using binary image information supplied by the Microneye camem and image- 
analysis programs (designed by the author and nol supplied with the camem), it is possible to determine mechanical properties (such as 
angular velocity and displacement speed) of ihe fish's turn. Time between each frame is 370 milliseconds. A shows the fish silhouette (the 
original camera image); B, the computer-generated outline; and C, the computer-generated midline. 
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Get together by satellite. 


The world's largest privately owned earth 
station network lets you hold videoconference meetings 
at hundreds of Holiday Inn? hotels at the same time. 
For hotel reservations just call 800- HOLIDAY — 


VoiceDrive... 


USING A COMPUTER HAS NEVER BEEN THIS EASY. 


The Future of Microcomputing 


First there were punch cards 
and paper tape, 

then the terminal, 

light pen, 

and mouse. | 

Now there is Veiergnrvs — 
providing voice control of 
computers —the next step in 
making computers easier 

to use. And at SuperSocft , 
the future has arrived. 


imagine the freedom of using an electronic 
spreadsheet without having to touch the key- 
board. You just say "insert column; or "show 
me profits”... What could be simpler? Voice 
control is easier to learn, easier to remember, 
and easier to use than the keyboard. This means 
a faster learning curve and greater productivity. 


Vocal engineering for specific applications. 

VoiceDrive is software which interfaces to 
voice recognition hardware. It has taken the 
critical step of tailoring voice recognition to 
specific application programs. ScratchPad — 
SuperSoft's state-of-the-art electronic 
spreadsheet — is the first program to utilize the 
VoiceDrive interface. Word processing, 
graphics, and others are soon to corne. All 
VoiceDrive programs give you complete use of 
voice entry while still allowing traditional 
keyboard control. 


Circle 449 on Inquiry card. 


IBM PC is a trademark of Intemational Business Machines. 
Tecrnar is a vadernark of Tecmar, ine. Cleveland, Ohio, 


ScratchPad with VoiceDrive. 
The spreadsheet you can talk to. 
ocratchPad with VoiceDrive is the electronic 
spreadsheet which allows complete voice 
control of all commands and data entry. This 
is the key to providing solutions — solutions for 
secretaries and managers who don't have time 
to learn cryptic keyboard commands — solutions 
for those who want to use a computer while 
doing other things like writing or looking 
through papers — solutions for those giving 
computer presentations who don't want to be 
tied to a keyboard — and solutions for people 
who just wish computers were easier to use. 
ocratchPad with VoiceDrive is currently 
compatible with the Tecmar voice recognition 
card for the IBM PC, with compatibility in other 
environments soon to come. Both software 
and hardware can be purchased through 
SuperSoft and its dealers worldwide. 


ScratchPad with VoiceDrive: $495.00 
ScratchPad with VoiceDrive 

and Tecmar Voice Recognition 

Board: $995.00 


Japanese Distributor: ASR Corporation 
International, 3-23-8, Nishi-Shimbashi, 
Minato-Ku, Tokyo 105, Japan. 

TEL. (03)-4375371. Telex: 0242-2723. 
European Agent: SuperSoft Intemational 
Ltd., 51 The Pantiles, Tunbridge Wells, Kent, 
England, TN2 5TE. TEL. 0892-45433. 
Telex: 95441 Micro-G. 


For more information about VoiceDrive 
call or write: SuperSoft, PO. Box 1628, 
Champaign, IL. 61820, 217-359-2112. 
Telex 270365. 


SuperSotft. 


Hardware Review 


The M68000 Educational 
Computer Board 


A look at Motorola’s $495, 68000-based single-board computer 
by Robert W. Floyd 


If you're interested in getting acquainted with 
Motorola's 68000 16-bit microprocessor but can't part with 
$5000 or more, Motorola offers a usable system for only 
$495. For that price, don't expect a disk drive and a Unix 
operating system, but do expect a 68000-based single- 
board computer with 32K bytes of RAM (random-access 
read/write memory) and what may be the best monitor 
program in ROM (read-only memory) ever developed. 

At $495 per unit, Motorola is not going to get rich by 
selling its Educational Computer Board (ECB). Obviously 
the strategy is to educate the coming generation of 
engineers and programmers about the 68000, with the 
expectation that they will design products that use the 
68000. In addition to its intended audience of educators 
and students, this board is of interest to both hobbyists 
and people involved in developing 68000-based prod- 
ucts. It is not a development system, but its interpretative 
assembler and disassembler make it handy to quickly 
test short routines. 


The 68000 

The 68000 is becoming an increasingly important 
microprocessor in today's market, as evidenced by the 
frequent announcements of products using the 68000. 
The chip is expandable by design, and Motorola has an- 
nounced that a full 32-bit version will be available in 1984. 
Before jumping on the bandwagon, however, you should 
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know that the 68000 is not just a bigger version of the 
old 8-bit microcomputer; it is considerably more com- 
plex than many of the 16-bit minicomputers popular 
since the 1970s. 

Before reviewing the system, I'll briefly highlight some 
of the major differences between the 68000 and the old 
8-bit devices we're familiar with. The machine language 
supports byte, word (16-bit), and long-word (32-bit) oper- 
ations. It has eight data registers and eight address 
registers, each 32 bits wide. Except for one register, A7, 
which is always the current stack pointer, all address and 
data registers are treated identically. 

The processor operates in two states: user and super- 
visor. Certain instructions are legal only in the super- 
visor states. Once in the user state, the processor will 
stay there until an exception occurs. Exceptions may be 
caused by resets, interrupts, bus errors, a variety of run- 
time errors, and executions of TRAP. Besides some of 
the interrupt conditions, all exceptions are auto-vectored; 
when the exception occurs, the processor gets the ad- 
dress of the exception-handling program from a specific 
location in memory. These exception vectors take up the 
first 1K bytes of memory and should all be initialized 
immediately after a reset occurs if you don't want your 
processor poing off in strange directions. 

The large number of 16-bit op codes makes a greater 
assortment of instructions possible. In the 68000, these 
possibilities appear as both new operations and a vari- 
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Photo 1: The very large integrated circuit (IC) in the upper right is the 68000, The other large IC near the wire-wray area is the 48-pin 
MC68230 parallel interface/timer. The two serial interface ICs are at lower left. The edge connectors on the bottom are, from left to right, 
serial port 2 (host), serial port 1 (terminal), port 4 (cassette recorder), and port 3 (Centronics-type parallel printer). 


ety of addressing modes for the standard operations. 
Most of these operations fall into the general scheme of 
supporting higher-level languages. These include in- 
structions such as a branch subroutine (BSR), which 
allows relative branches to any address within 32K words 
above the program counter's address; the LINK and 
UNLINK instructions, which ease the construction of 
reentrant subroutines; and the move-multiple-registers 
instruction (MOVEM) for quickly saving registers. In 
addition, 12 addressing modes contain many instruc- 
tions. These different modes are available for data trans- 
fer and logical and arithmetical operations. They can also 
be used in some of the transfer-of-control operations. In 
other words, a jump to subroutine (JSR) doesn't have 
to go to an absolute address—it might go to the address 
calculated by adding a data register to an address register 
plus an immediate value included in the instruction (by 
the way, that's one I haven't used yet). The result of this 
addressing arrangement is that it takes skill to write a 
program shorter than 64K bytes that is not relocatable, 
and it is very easy to write reentrant subroutines. 

[f Motorola simply added eight more address and eight 
more data lines to an 8-bit processor, only 56 pins would 
be needed. You well might ask what other functions have 
been added to require 64 pins. First, the 68000 is asyn- 
chronous in operation; it will not terminate any bus cy- 
cle until it recognizes that data transfer is complete, 
which is normally done by having the memory ot pe- 


ripheral device assert a data transfer acknowledge 
(DIACK). Because not all devices run asynchronously, 
the 68000 has a provision for synchronous devices, par- 
ticularly those designed for the old 6800 microprocessor. 
In this case, a line called valid peripheral address (VPA) 
is used instead of DTACK. 

When the 68000 detects this signal, it replies with a 
valid memory address (VMA) signal and synchronizes 
the bus operation to the Motorola 6800 E cycle. To pro- 
vide more flexibility in the interrupt structure, three in- 
terrupt control lines produce seven levels of interrupts. 
Three bus arbitration lines allow DMA (direct memory 
access), refresh, and so on. One last note—RESET is 
bidirectional, so the 68000 can execute an instruction that 
resets all peripheral devices but does not affect opera- 
tion of the processor. 


Hard ware 

Let's take a look at what you get for $495. The ECB is 
a single-board computer measuring 7% by 10V: inches. 
The quality of construction is excellent. The board's edge 
contacts as well as its traces are gold plated, The ECB 
provides a 68000 operating at 4 MHz, a 16K-byte ROM 
monitor, 32K bytes of dynamic RAM, two RS-232C serial 
interface ports, and the MC68230 parallel interface/timer 
(PIT) that provides a cassette tape recorder interface, a 
Centronics-type printer interface, a 24-bit timer, plus 
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Mnemonic Function 


HE help; displays Tutor commands 
MD memory display 
MM, M modify memory 

store into memory 


display/set address registers 
display/set data registers 
display/set program counter 
display/set status register 
display/set supervisor stack pointer 
display/set user stack pointer 
display formatted registers 


display offset registers 
display/set offset registers 


convert decimal to hexadecima! 


block of memory fill 
block of mamory move 
block of memory search 
block of memory test 


set a breakpoint 

remove breakpoint 

execute user program 

execute until breakpoint 

execute without setting breakpoints 
trace 

temporary breakpoint trace 


dump memory to a pon 
load memory trom a port 
verily memory load/dump 


printer attach 
reset printer altach 


port format 
transparent mode 
send message 


Table 1: The commands available in the Tutor monitor, 


some uncommitted I/O (input/output) pins for a user 
to play with (see photo 1). 

The MC68000L4 microprocessor in this kit is the slow- 
est version Motorola makes of this chip, running at 4 
MHz (compared to 12% MHz for the fastest version). 
Remember: this board was designed for educators, not 
benchmark freaks. Yet even at this leisurely pace its 
minimum instruction time is only 1 microsecond. 
Because any given instruction on a 16-bit chip generally 
does a lot more than a single instruction on an 8-bit 
microprocessor, the throughput of a slow 16-bit chip is 
several times greater than that of the fastest 8-bit 
machine. 
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It’s your name on the package label. 
And your company's reputation on 
the line. Whether your program retails 
for $40.00 or $400.00, or is for com- 
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac- 
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your software with the finest and most 
complete software duplication ser- 
vices available? 


Quality Software Deserves 
the Quality Media. 


Dysan's software duplication ser- 
vices are unsurpassed for fidelity of re- 
production. Not only is your program 
copied unerringly onto the finest me- 
dia made—the Dysan diskette—but 
it's also copied on proprietary equip- 
ment manufactured by Dysan, exclu- 
sively for Dysan. Plus Dysan offers you: 
the widest variety of support services 
available—from software protectiomitg 
serialization and packaging. 


Isn't it time you discovered the 
Dysan difference? For more informa- 
tion on Dysan software duplication, fill 
out and return this coupon today, or 
call (800) 551-9000. 
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Dysan Software Duplication Division 
§201 Patrick Henry Drive 

Santa Clara, CA 95050 
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The 32K bytes of RAM are located in the lowest mem- 
ory space and consist of sixteen 16K by 1-bit dynamic 
RAM chips. The monitor program, which resides in two 
8K by 8-bit ROMs, is located in address space 8000 to 
BFFF (hexadecimal), making it awkward to expand the 
RAM because any additional memory will be noncon- 
tiguous with the original RAM. (Because it should be 
no more difficult to have the monitor reside at higher 
memory, why not do so and give hobbyists more 
flexibility?) 

Communication to the ECB is through one of its two 
RS-232C serial ports. The data rate is user-selected from 
110 to 9600 bits per second. Although any RS-232C ter- 
minal can be used, a video terminal is definitely prefer- 
able. For example, if you are doing a program trace, dis- 
playing eighteen 32-bit registers can burn a lot of paper 
and time. Also, the assembler works by first disassem- 
bling an instruction, letting the programmer change it, 
then overwriting the original instruction with the new. 
This makes for a pretty messy display if you're using a 
teletype. 

In addition to the transmit and receive lines (pins 2 
and 3), serial port 1 must supply the DTR (data-terminal 
ready) signal. Pin 1 is not connected on the board, so 
make sure ground is tied to pin 7 on your DB-25 con- 
nector. The other serial port, the designated host port, 
allows the ECB to act like a terminal to a host computer, 
which enables programs to be downloaded from (or up- 
loaded to) a host computer. The serial ports on the ECB 
come out to 20-pin edge connectors instead of to a DB-25 
connector. If you don't want to make or modify your own 
cables, Motorola sells cables that mate from the edge con- 
nector to a standard DB-25. 

The operation of the MC68230 PIT, a remarkable device 
in itself, requires a 32-page manual. The chip provides 
three 8-bit parallel ports with handshake and a 24-bit 
timer. Separate interrupt vectors for both the parallel 
ports and the timer may be stored in the PIT. This chip 
supports a Centronics-type parallel printer port (which 
drives my Epson MX-80) and provides a cassette-recorder 
interface. 

In addition to the peripherals, you need a power sup- 
ply for the ECB. The board requires only 5 volts at 750 
milliamperes and + 12 volts at 100 milliamperes. All the 
components are tied together on the board on a simple, 
unbuffered bus. Although there is no edge-of-board con- 
nector for system expansion, most of the 68000's pins 
are brought out to a wire-wrap area, and a provision 
exists for inserting a 50-pin connector for expansion by 
the user. Because these lines are unbuffered, three-state 
buffers should be installed if more than a couple of extra 
* chips are added to the bus. 


Software 

The ECB contains a monitor in ROM called Tutor. In 
addition to the usual monitor functions, it provides a 
disassembler and a line-by-line assembler. Compared to 
what else is on the market, the monitor alone is worth 
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At a Glance 


Name 
M&8000 Educational Computer Board (Motorola part 
|| # MEX6BKECE) 


Manufacturer 

Motorola inc. 

Microsystems Division 

3102 North Séth St. 

Phoenix. AZ B501B 

Distributed by HamitonAvnet Electronics 


Hardware 

Single-board computer, 644 by 10% inches, containing a 88000 
microprocessor running at 4 MHz; IéK-byte monitor ROM, 32K 
byte dynamic RAM, two serial YO ports with data rate individually 
selectable from 0 to 9600 bps; MC68230 parallel port/timer that 
provides three 8-bit paralle! ports with handshaking: audio casserte 
YO; Centronicstype printer port: and wire-wrap area Operation 
requires an external power supply (+5V ar 750 mA, +I2V at 100 
MA}, R&232€ compatible video terminal, and connecting cable 


Software 

I6K-byte monitor ROM with most of the t'unctions of the 
Motorola Macsbug plus interpretative assembler. disassembler, 
printer and tape recorder functions. and a series of TRAP #14 
functions that allows user program access to most of the monitor 
data conversion and I/O routines 


Options 
Interface cables to connect computer board to terminals, printers 


Price 
5495 


Warranty 
90-day warranty includes parts. labor, and return shipping 


Documentation 

Over 450 pages, including data sheets on LS! ciicuits, a software 
manual for the 68000, and a manual on the ECB hardware and 
monitor 


Audience 

Educators, students, hardcore hobbyists, and 68000 systems 
developers who would like fo use the ECB as a supplementary 
ald 


the price of the board. Table 1 lists the monitor com- 
mands provided in Tutor. Most of them resemble those 
of run-of-the-mill monitors, but a few require some ex- 
planation. Note the variety of addressing commands for 
Tutor, Most other monitor commands work only in the 
immediate mode (the user enters the explicit physical 
address), but Tutor has eight separate addressing modes. 
The most important of these are absolute, absolute plus 
the contents of an offset register, address register in- 
direct, address register plus displacement indirect, and 
memory indirect. 

One of the more sophisticated monitor commands is 
-Rn, which enables you to display and modify any of 
the eight special registers. Remember that the 68000 pro- 
grams are intrinsically relocatable. These registers help 
users write position-independent code by being auto- 
matically added to addresses specified in Tutor com- 
mands. For example, it's generally easier to write assem- 
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bly-language programs starting at an even address, such 
as 1000 hexadecimal. If you are following the book 68000 
Assembly Language Programming by Gerry Kane, Doug 
Hawkins, and Lance Leventhal (Berkeley, CA: Osborne! 
McGraw-Hill, 1981), you will notice that all the programs 
in the book start at 4000 hexadecimal. However, if more 
than one program is being used, the others have to 
reside somewhere else in memory. 

Assigning the starting addresses of the routines to off- 
set registers makes testing the routines a lot easier. Let's 
try an example. Assume you have a routine that starts 
at 4F7E hexadecimal and you'd like to test a piece of code 
hexadecimal 1A6 bytes from the origin. If adept at this 
sort of thing, you could perform hexadecimal arithmetic, 
come up with 5124, then type GO 5124. An easier way 
of doing this is to set R1-4F7E and then type GO 
R1+1A6 (or whatever displacement you need). The same 
technique is used for looking at the nth item of a buffer 
and checking the value in a peripheral chip. 

The block search command (BS) lets you search 
through any block of memory looking for either ASCII 
(American National Standard Code for Information In- 
terchange) strings or binary data. This is useful when 
looking for particular memory references, such as I/O 
locations. The block fill command (BF) is useful for zero- 
ing memory or buffers or for setting ASCII buffers to 
all space characters, The GO command starts program 
execution at a specified location, but a return from 
subroutine (KTS) will not return to the monitor. To do 
so, you have to use a special TRAP instruction. 

In transparent mode (TM), the ECB acts as a dumb 
terminal to a host computer. Everything received on port 
1is immediately transmitted on port 2. I was able to use 
the TM command to good advantage when installing the 
ECB in my Heath H-19 video terminal. Internally, 1 wired 
the output of the H-19 to the terminal port of the ECB, 
and the ECB's host port to the input of the H-19. When 
first powered on, the H-19 talks to the ECB; but once TM 
is executed, it behaves like a normal H-19. 

DU (dump) and LO (load) commands let you dump 
automatically formatted binary files either to or from 
memory. Normally this command is used with port 4 
for a tape recorder or with port 2 to a host computer. 
The VE (verify) command reloads a program saved using 
the DU command and verifies that it matches what is 
is in memory. The contents of memory can be either 
dumped or loaded using the DU and LO commands, 
respectively. Memory is dumped in what Motorola 
designates "5" records, which consist of header and data 
dumps m hexadecimal ASCII. You can use the DU com- 
mand with all supported I/O channels (terminal, host, 
printer, and cassette tape). The LO command supports 
input from all but the printer. Because data is transferred 
in hexadecimal ASCII instead of straight binary, 2 bytes 
need to be saved for every single byte of actual data, 
which can be annoying when you have to wait two 
minutes to load a 4K-byte file, 

Probably the two most important parts of the monitor 
are the assembler and disassembler. These features are 
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Photo 2: The assembly and disassembly functions, invoked by typ- 
ing DI affer a memory display or memory modify command. Assembly 
is done line hy line—the code at the current memory is first disas- 
sembled and followed by a question mark, The programmer then types 
in the correct code, and the original code is overwritten with the new. 
Any value not recognized as a valid op code is disassembled as the 
declare word (DC.W) pseudo op. 


of much greater necessity than their counterparts on an 


| 8-bit computer. Many times I’ve hand-assembled 100 or 


so lines of 6502 code, but [ wouldn't even think of hand- 
assembling more than one line of 68000 code. Each in- 
struction must be coded on a bit-by-bit basis, and the 
results must be converted to hexadecimal. 

The assembler is a line-by-line interpretative routine, 
invoked by typing the MM (memory modify) command, 
the starting address, and the DI option. The assembler 
first disassembles the code at the current location, then 
prompts the programmer to enter the new instruction 
to be assembled. The new instruction is then written 


over the original. This process requires a video terminal 


because a printing terminal would type the new instruc- 
tion over the old, resulting in illegible copy. Because it 
is a line-by-line assembler, labels can't be used in the 
operand field. Previously defined offsets, however, can 
be used. For forward references (address unknown), the 
* can be used. This generates the code for a jump to the 
location of the operation just assembled. When the en- 
tire routine has been written, it can be disassembled and 
the correct memory location inserted at all instructions 
that branch to themselves. 

The disassembler may be invoked in the same man- 
ner as the assembler: it disassembles one line at a time. 
To get a complete listing, the MD (memory display) com- 
mand can be used with the DI option (see photo 2). The 
listing can be directed to all four I/O ports. However, the 
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software does not support reading anything other than 
“S” files from the tape recorder, and I have not yet found 
a way of retrieving disassembled listings from tape. 

Motorola does not supply source listings of the Tutor 
program, which could be a pain for anyone writing I/O 
routines, but it does support a large number of user- 
available routines that can be accessed through the TRAP 
#14 instruction. The TRAP function is the only graceful 
way to enter supervisor mode from user mode. The func- 
tion desired is passed as a parameter in register D7. Cur- 
rently, 28 different I/O and utility routines are available 
to the user through the TRAP, and 127 additional num- 
bers are available for user-defined functions. 

Tutor is the only software available for the ECB. As 
dedicated software hackers get the board, this situation 
will change. I plan to purchase the FORTH source code 
for the 68000, along with the installation manual, from 
the FORTH Interest Group (FIG). 


Documentation 

When you first open the shipping container, the board 
seems dwarfed by the nearly 500 pages of documenta- 
tion that come with the system (see photo 3). The docu- 
mentation consists of a 240-page programming manual 
for the 68000, a 130-page manual for the educational 
board, and data booklets on the three major LSI (large- 
scale integration) chips on the board—the MC68000 
microprocessor, the MC68230 parallel interface adapter 
and timer, and the MC6850 asynchronous communica- 
tions interface. 

l've read a lot of computer documentation and have 
found, as a rule, that Motorola documentation is the 
most thorough and intelligible. The documentation for 
the ECB is no exception. Only the source listing for Tutor 
is lacking. The documentation is not simple because the 
computer and its software are complex, but so far I 
haven't come across any problems that couldn't be solved 
by reading the book. Overall, the material reflects a stan- 
dard of excellence I would like to see other manufacturers 
emulate. 


Photo 3: The documentation seems to dwarf the ECB. Clockwise from 
left are the Educational Computer Board Users' Manual, data 
books on the MC68230 timer, the 68000, the MC6850 serial inter- 
face adapter, and the MC68000 Programmer's Manual. 
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Quality Value. Performance. 


| 
"a = — | 
— A 


Fujitsu, Japans largest computer 
company, introduces its Micro 16s" 
personal business computer. The Micro 16s 
combines Fujitsu's knowledge of semiconductor technology and the step-by-step 
quality control in manufacturing thats made Fujitsu Japans number one 
computer company. 

Youll find the Micro 16s is a complete system. Its price includes the CP/M-86" 
operating system, SuperCalc? spreadsheet, WordStar word processing pro- 
gram, a high resolution color monitor, and both the Z80A 8-bit and the 8086 
16-bit microprocessors. 

With the Micro 16s, you can use over 3,000 8- and 16-bit CP/M’ software 
programs available today. In addition, MS-DOS and the multi-tasking Concurrent 
CP/M" are available as options. 

Micro 16s performance results from its flexibility of design. The Micro 16s 
features expansion slots that allow you to add up to one megabyte of memory, 
hard disks, and local area networking. The design flexibility will also give you 
the capability to add the advanced 16- and 32-bit microprocessors of tomorrow. 

If youre looking for quality, value, and performance in a personal business 
computer, ask for the Fujitsu Micro 16s. For more information, call toll free 
1-800-MICRO 16. Or write Fujitsu Microelectronics, Inc. Professional — 
Microsystems Division, 3320 Scott Blvd., Santa Clara, CA 95051. —— 


CPM and Concurrent CPrM are redemarics of Cages! Tiamampachi Coppi. Super Cai’ rg a Maetemarns orSorcim Cororaeor Vilis G a rerpanpr pct marar of Licean nermnaecnal MS rs n trademark of Microsolt 280 9 a ntored baerrat of Diog, Inc 
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Photo 4: The ECB fits neatly into a Heathkit H-19 terminal. Regulated 
power is obtained from the H-19 through the wires in the upper left. 
The serial output of the terminal goes directly to the ECB, and the 
host port of the ECB is wired to the serial output port of the H-19, 
Separate holes punched in the rear chassis are for the cassette and 
disk W/O connectors. 


Homebrew Capabilities 
Although the board is designed primarily for educa- 
tional purposes, it has great potential as the basis of a 


*PCDCOS is a trademark of 


Motorola. 
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IBM CORP. MSDOS isa trademark of MCROSOFT. UNIX is 
ar trodernark of Bell Labs. RT-11/RSX-H /PDP-11 is a trademark of Digital Equipment 
Corporation. FLE. is a trademark of Technical Systems consultants. ee 
& CP/M&S6 are trademarks of Digital Research. OS-9 is a trademark of Microware & 


homebrew project. In fact, that was my prime ‘motiva- 
tion in buying the board. Because it starts out with an 
excellent monitor, 32K bytes of RAM, and some basic 
I/O functions, ] was already on the way to having a sys- 
tem with reasonable capabilities. 

I wanted video capabilities, so J installed the board in- 
side a Heathkit H-19 terminal (see photo 4). The ECB 
draws only a few watts, thus there is no problem with 
it using the H-19 power supply. The serial output of the 
H-19 board goes directly into the ECB board, and port 
2 of the board hooks to the DB-25 connector on the back. 
In this way, the system acts like a normal H-19 terminal 
when the program is in transparent mode. 

Because I soon tired of loading programs from tape 
and had an old 8-inch disk drive I had picked up at a 
swap meet, I decided to construct a disk controller. The 
design I used is a modification of Nicholson and Camps 
"Super Simple Floppy-Disk Interface" (see May 1981 
BYTE, page 360). The interface turned out to be even 
simpler on the ECB because the 68000 is fast enough to 
perform some functions in software that had been im- 
plemented in hardware on the original design. 


Conclusions 

If you are interested in learning about the 68000, and 
particularly about 68000 assembly language, the ECB is 
hard to beat. Even if you already have a 68000 develop- 
ment system, the ECB is valuable for writing and testing 
short routines. 

The monitor program alone, which includes an assem- 
bler and disassembler, is worth the price of the board. 
I expect a 16K-byte monitor to be very powerful, and this 
one is. 

The Motorola documentation is excellent but lacks a 
source listing of the monitor program. However, most 
of the important I/O and conversion routines are avail- 
able through the TRAP #14 function. 


Robert W. Floyd (1123 Kainui Dr., Kailua, H1 96734) works as a physicist 
at the Naval Ocean Systems Center, Hawaii Laboratory, 
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* UNIX* Ver. 7 COMPATABILITY 
s NO ROYALTIES ON GENERATED CODE 
* GENERATED CODE IS REENTRANT 
e C AND ASSEMBLY SOURCE MAY BE 


INTERMIXED 


* UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABLE FOR $2500°° 


408-275-1659 


TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 
San Jose, California 95125 
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L THE HARD PART IS MAKING SURE 
THEY STAY THAT WAY, 


A disk is built with certain safeguards. That's why most disk makers 
offer guarantees that the product you receive comes to you error free. 
We at Memtek Products are concerned that the minidisk remains 


error free, Zvery time you use it. After exposure to dust, cigarette 
smoke, fingerprints, even wear caused by your computer. And so, we 


have built safeguards around the disk, as well. 
[ee ee ee MW M 
x Memtek Products’ latest innovation... 
acknowledgment of a real world 
beyond the laboratory. 
The hub ring. Designed to prevent our minidisks from jam- 
ming in your machine. Rigid. Durable. Reinforced. 


The coating. A critically-controlled coating of high-energy 
magnetic oxide particles that covers the disk's surface, which is then 
micro-polished to improve head to disk contact, preventing 
dropouts, lowering head abrasion. 

The lubrication system. A constant lubricant protects both the 
disk surface and the drive head from wear. 

The sleeve. Comes with a soft liner that protects the disk while 
s cleaning the surface. . 


, The guarantee. 

We'll replace, free, any 
minidisk if it fails to 

' accurately store and 

retrieve data due to a 

defect in materials or 

workmanship for up to 
5 years from date of 

purchase. Simply mail the 

disk back. 

The Memtek lineup. C MINICISKS 


Premium, double and quad | 
density minidisks as well as 10- WE DI AY 
ae, and 15-minute computer . 
ig castes anda 5" danes —RORMEEDG" 
"E — head cleaner. NV 
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Only 


the ‘Texas Instruments 


Professional Compute 
offers these 7 advantages 


ter 


that add up to more computer 


If you're a smart business profes- 
sional, you want a business computer 
that gives you the most productivity 
power for your dollar. For you, Texas 
Instruments has the answer: the TI 
Professional Computer. With seven 
obvious advantages that make buy- 


ing TI make sense. 


The Disk Storage 
Advantage. 


The TI Professional Computer pives 
you standard 320K floppy disk stor- 
age. [hats twice the srandard data 
storage of the leading competitor. 


The Function Key 
Advantage. 


We give you 12 function keys that 
you can easily preprogram to make 
r work simpler and easier. The 
t the competition can do is 10 or 
fewer function keys. 


The Keyboard 


Advantage. 


Our standard touch-typing layout 
makes word processing as easy as sit- 
ting at a typewriter. The separate 
numeric and cursor control keypads 
let you isolate information and enter 
numbers for spreadsheets more 
quickly. And with our isolated edit/ 
delete keys, you'll never have to 


Copenh € 1083 Texas 
12-3 and Lorya ate trademarks nf Lore Development Cospemeion 


worry about accidentally erasing val- 
uable data. 
The Monitor 
Advantage. 


Our monitor gives you 40-50% 
better resolution than the leading 
personal computers. Which means 
you get clearer displays that are easy 
on the eyes. And some of the sharp- 
est praphics possible today. 


The Software 
Advantage. 


There’ software available now for 
the T] Professional Computer that 
meets virtually every professional 
and small business need. And with 
our memory expansion board, you 
can use advanced integrated software 
like Lotus 1-2-3™ ro help you do 
several kinds of work without 
changing programs. 


The Expandability 

Advantage. 
Our standard features like the floppy 
disk controller and prinrer support 
are built-in so they don't take up the 
valuable expansion slots you'll need 
for adding optional features like 
communications and up to ten 
megabytes of hard-disk storage. 
Which leads to one of our most 
exciting advantages. . . 


for your money. 


The Future Enhancement 
Advantage. 


No one wants to buy a personal 
computer thats already on the road 
to obsolescence. Thats why we're 
developing exciting new features 
that you can easily add to your 

TI Professional Computer—like 
speech recognition. Imagine being 
able to say, “Spreadsheet, please” 
and having it appear instantly on 
your monitor. This and more will be 
available this fall. 

One additional benefit makes the 
TI Professional Computer especially 
attractive — the price. Feature for 
feature, dollar for dollar, you'll ger 
more computer for your money. 


Get the business computer that 
puts these benefits to your advan- 
tage. Visit your T] authorized dealer 
or write: Texas Instruments Data 
Systems Group CA, Dept. 062BY, 
P. O. Box 402430, Dallas, 
TX 75240. Or call toll-free; iig 
1-800-527-3500. I 


TEXAS 
INSTRUMENTS 


Crearing useful products 


and services for you. 


164977 BI 
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DISPLAY (VP3012D). High 
performance, 12" diagonal, 


non-glare, green phosphorus — aa 
screen. 


RESIDENT MENUS. User-friendly 
terminal set-up and 
phone directory maintenance 


DIRECT CONNECT MODEM. 
Built-in, 300 baud, 
originate/answer/auto answer, 


AUTO DIAL. Tone or pulse dialing 
of up to 26 stored phone numbers, 
voice or data base calls.——_  —— 


AUTO-LOG-ON. Enters information 
automatically after auto dialing.—7 


APT VP4801 


You don't need a computer 
to talk to another computer. 


VIDEO OUTPUT. Selectable BO 
or 40 characters x 24 lines 
on standard monitor. 


TV OUTPUT. Displays 
40 characters x 24 lines 
on Ch. 3/Ch. 4 of standard TV set. 


MEMORY BACKUP. Minimum 
48-hour storage of directory, log- 
on and other parameters without 
plug-in power. No batteries 
required. 


FUNCTION KEYS. User 
ti programmable or 

downloadable 

from host computer, 


The new RCA APT (All Purpose Terminal) expands your 
data communications capabilities for a lot less money. 


For business, professional and personal 
data communications, you'll find more user- 
friendly features and greater communications 
capabilities in the RCA APT than in other termi- 
nals selling for up to three times the price. 

The new APT terminals are ideally suited 
to multi-data base time sharing and dedicated, 
direct computer-connected applications. They 
feature menu-controlled operation and a pro- 
grammable “personality” to match specific 
communications requirements for your data 
bases. 

A single keypress can dial a stored num- 
ber, send the log-on sequence to the host 
computer, and return terminal control to the 
user. Password protection prevents unauthor- 
ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 


OTHER FEATURES 
RS232C port for direct computer connections at data rates to 
9600 baud, or for connecting high speed modems and other 
accessories. Parallel printer port for hard copy. Numeric 


keypad, can dial phone numbers not in terminal directory. 
Built-in speaker with adjustable volume control for audio 
monitoring of phone line. Smooth scroll display. Automatic 
screen blanking to reduce possibility of burn. Briefcase size: 
17" x 7" x 2", Weight: under 4 Ibs. 
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Quite simply, matching features with price, 
there is no other professional quality terminal 
available today that can do as much at such 
low cost. 

APT terminals list for $399, in your choice 
of full stroke or membrane keyboard versions. 
Either style is also available with a display 
monitor for $598 list. The data display monitor 
alone, VP3012D, $229 list. 

For more information—or to order— 
call 800-233-0094. In Penna., call collect to 
717-393-0446. Or write for fully descriptive 
brochure to RCA MicroComputer Products, 
New Holland Avenue, Lancaster, PA 17604. 
OEM and dealer pricing available. The new 
RCA APT. Expansive. Not expensive. 


APT VP3B01. Flexible 
membrane keyboard 
version ' 
designed for L 
travel and hostile’ 
environments. 
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Software Review 


Fancy Font 


Increase the versatility of your Epson printer 
by Paul E. Hoffman 


Since before the age of wooden presses, typographers 
have been concerned with designing typefaces to suit 
specifications and tastes; that concern continues in this 
day of dot-matrix machines. Softcraft has released a pro- 
gram called Fancy Font that lets Epson printer users 
design their own type styles. 

Epson printers, because they use dot-addressable 
graphics, are capable of considerable versatility; however, 
modifying your own program to directly control each pin 
in the Epson's print head is a difficult and time-consum- 
ing task. 

With the Fancy Font system, you can alter the size and 
style of characters and create unique symbols. This easy- 
to-use package runs under CP/M-80 or PC-DOS and 
works with any MX-80, MX-100, FX-80, or FX-100 printer. 
(The MX series must have Graftrax graphics chips; all 


Sizes 
B, 10, 11, 12. 18 40 


Style 

Roman regular 
Roman italic 10, 11, 12, 18 
Raman bold 10, 11, 12, 16 
Raman subscript 8 

Roman superscript 8 

Sans serif regular 8, 10, 11, 12, 18 
Sans sent italic 12 

Old English 18, 20, 40 

Script 12, 14, 18, 20, 40 
Special characters 12, 20, 40 


Table 1; Sizes of fonts supplied with Fancy Font. All stzes are 
given in points; 1 point is equal to 1/72 of an inch. 


FX printers come with the Graftrax installed.) With just 
a few additions to your text files, you can print in roman, 
italic, sans serif, Old English, script, or a font of your 
own design. 

Fancy Font achieves a very high quality print by using 
the Epson's dot-addressable characteristics—it prints the 
necessary dots for each line, moves down a fraction of 
a dot-width, prints the line again, and so on, six passes 
per line. Although this procedure makes printing your 
final draft quite slow, the output is significantly more 
attractive than the standard type style available. 

The people at Softcraft have apparently gone to great 
lengths to make Fancy Font a usable program; they've 
packaged extensive command-line options, help mes- 
sages at all prompts, informative error messages, and, 
most important, a complete and well-written users 
manual for $180. The market for Fancy Font includes 
anyone with a CP/M-80 or PC-DOS machine and an Ep- 
son printer who wants a variety of type styles. 


Features of Fancy Font 

Fancy Font, loaded with features, lets you customize 
output to fit your needs. As a result, you can actually 
come up with new uses, instead of a list of wishes, for 
the system. This flexibility is important to anyone who 
uses a computer for different applications. 

One of the package's most apparent features is the 
number of predefined fonts it offers. The 33 font files 
(see table 1) provide enough latitude that you will prob- 
ably never need to define your own font. The fonts are 
very well designed and resemble closely the type from 
a standard typesetter; examples of each font are shown 
in figure 1. 

You can have as many as 10 fonts active at any one 
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These are Roman regular, Roman italic, and Roman bold. 
Many people prefer the Sans Serif regular or Sans Serif italic, 


(91b English. 
Figure 1: Samples of the type styles provided with Fancy Font. 


time. Fancy Font tries to load into memory as many fonts 
as possible in order to reduce disk access time, but it 
will swap fonts in and out of memory as necessary. You 
probably won't use more than three or four type styles 
in any one document, but you might have many files 
with the special symbols and characters you create, and 
you may want to use different sizes of one style for things 
such as headings, body, and footnotes. 

You need to make only minor modifications to your 
current text files to accommodate Fancy Font. All format- 
ting commands are given with a backslash and can be 
inserted in-line. The commands let you space vertically 
on the page with accuracy to 1/72 of an inch, space 
horizontally with accuracy to 1/120 of an inch, justify text, 
substitute strings specified on the command line, and 
a host of other functions (see table 2). 

Tables are especially easy to format with Fancy Font 
because you can specify both relative movements (from 
your position on the page) or absolute movements (from 
the top or left margin). 


Command Description 
Swilch to font number n 
Move down n/72 inches 
Move to n/?72 inches from the top of page 
Move nghi by 1/120 of an Inch 
Move right n/120 inches 
Move to n/120 inches from the lelt margin 
Go to next top of page 
Move to next Tab slop 
Toggle underlining 
Center the current line 
Make the current line flush: nght 
Break the current line 
Turn on Justificalion 
Turn ofl justification 
Pnn ASCII character n 
Substitute string number n 
Substitute the currant page number 
Substitute the current filename 


Table 2: Formatting commands in Fancy Font. These commands 
may appear owytohere on a line of text. They are all preceded hy 
a hackslash leg., Ñ Q). 
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Because Fancy Font works with any text editor, you can 
type in the text you want to print, then add the format- 
ting commands afterward. Unfortunately, Fancy Font 
does not format paragraphs, so each line has to be the 
right length; however, with the justification command, 
there is a reasonable amount of leeway. Many text editors 
let you set the margins for their own paragraph filling; 
you can simply adjust these to the ones you choose in 
your Fancy Font output. 

People rarely agree on how they like their text to look, 
so Softcraft has included an editor that lets you change 
the characters provided. Though it's not quite as easy 
to use as the formatting program, the new user can pick 
it up fairly quickly. The program lets you modify existing 
fonts and create your own. Figure 2 shows three letters 
as they appear on the distribution disk and after modi- 
fication using Fancy Font. It took less than two minutes 
to make the changes. To modify characters, you choose 
a character set for the originals and instruct Fancy Font 
to save each character as a file of asterisks, each asterisk 
representing a dot to be printed. You then edit each file, 
asterisk by asterisk, shaping the letters to your prefer- 
ence; for example, you can add asterisks to make char- 
acters bolder or wider and remove asterisks to make 
characters lighter or more narrow. 

You may want to create special characters that do not 
correspond to ASCII (American National Standard Code 
for Information Interchange) codes. The Fancy Font sys- 
tem contains a program called Cfont that lets you select 
characters from the Hershey set, a collection of graphics 
symbols and letters, and insert them in your own fonts. 
Of course, you can also modify these characters the same 
way you modify the ASCII characters. 

Figure 3 shows an AND gate in a shaded box and the 
input to the formatter that made the figure. The gate was 
created with a text editor, and the shaded box was sup- 
plied as a combination of the characters in one of the 
special fonts. In font 0 (the supplied special-character 
font), b makes the vertical line and g makes the box. In 
font 1 (created with the electronic symbols), A generates 
the AND gate. 

With the Hershey set's four type styles and almost 1600 
symbols (including Greek, Hebrew, and Russian char- 
acters), you may think you have all the printing charac- 
ters you would ever want. One of the nicest features of 
Fancy Font is that its writers knew this would not be the 
case and that you would want an easy way to create your 
own characters, 


Here are just a few ways PENPAD® 
can be used: 


ORDER ENTRY 


INVENTORY QUOTE 


REPORTS 


CONTROLS AT THE - 
TOUCH OF A PEN 


ORDER ENTRY 


STATY oF Ing Reet Kad CAPITAL GAINS CHART 


+ th 


LA^ pruchELADETII 
' 
SELES 


Ah < -A 

3» C3R6)= -I2 WO wey ne» y^ Pet 
SCIENTIFIC INDUSTRIAL AND 
EQUATIONS BUSINESS GRAPHICS 


Only PENPAD® allows you to perform the functions of a keyboard, 
mouse and graphics tablet with a single, friendly means of input— 


a pen. 


Only PENPAD® has Dynamic Character Recognition which converts 
your own handwriting into characters and displays them on the screen as 
if they were typed on a keyboard. 


Only PENPAD® lets you compose text and graphics on the screen 
simultaneously. lt combines the freehand capability of a multi-color high 
resolution graphics tablet with Dynamic Character Recognition and 
enables you to switch between text and freehand modes instantly. 


Only PENPAD® puts the cursor in your hand at the point of your pen. 
Write anywhere or touch user-programmable function areas on the tablet. 
You can design function areas in any size or location on the pad and 
point to objects and icons at the touch of a pen. 


Not only can PENPAD® draw circles around a keyboard and a mouse, 
it also lets you enter text by handprinting, select your own commands, 
use objects and icons, and sketch out rough ideas...all with one hand tied 
behind your back. 


° PENPAD® works with most popular PC's like IBM, Apple, Wang, DEC, Seiko, and others. 
s Software product developers call for special opportunities. 
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Before Fancy Font begins formatting your text, you can 
give commands that set matgins, substitute strings, and 
print the copy you need. You can give these parameters 
(see table 3) on the CP/M or PC-DOS command line, 
have them stored in the PFONT command file for repet- 
itive use of the formatter, or enter them interactively. 

The interactive input for these parameters is especial- 
ly easy to use; every software company should be as 
helpful in guiding users as Softcraft is. At any prompt, 
you can type a ? to get more information about what 
your options are at that point. You can also type a & to 
find out all of the current values, a « and a filename 
(a la Unix) to get more parameter commands from a com- 
mand file, a Control-V to get a general help message, or 
a Control-C to quit (the system asks if you are sure before 
tossing you back to the operating system). 

While your file is printing, you can abort the printing 
of an individual page by typing a Control-F, abort the 
rest of the current file by typing a Control-F, or abort 
printing completely by typing a Control-C. Perhaps this 
seems like an excessive number of features, but once you 
start using Fancy Font you will probably want them all. 


Disadvantages 

Fancy Font is a very useful program; hawever, it has 
two disadvantages. First, because the program requires 
six passes over each line (and prevents the printer from 
running bidirectionally), it takes an incredibly long time 
to print anything. Second, the formatter does not know 


At a Glance 


Name 
Fancy Font verson 17 


Type 
Text formatter for enhanced printing with Epson printers 


| Manufacturer 
Softcraft 
8726 South Sepulveda Blvd. Suite 1651 
Los Angeles, CA 90045 
(213) 82-8476 


Price 
$1580 


Format 

51⁄4- or B4nch floppy disk for CPIM, Apple CP/M. Kaypa, Epson 
OX-10, Osborne, and IBM PC DOS; files can be transferred to a 
hard disk 


Computer System 

CP/M-80-based system with 48K bytes of usable RAM or IBM PC 
with PC-DOS: Epson MX-80, MX-IOO. FX-80, or FXHOD with Gral- 
trax PROMIS; full 8-bit parallel or serial printer interface 


Documentation 
94 pages. including nine appendixes and a table of contenrs 


Audience 
Users who want high-quality. fancy printing from an Epson 
MX-BO, MX-IOO, FX-BO, or FX-100 
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Old: 
New: 


XYZ 
XYZ 


Figure 2: The top line shows characters from the distribution disk. 
The bottom line shows those characters modified using Fancy Font. 


\, fübgb X a0003 V ELA 


Figure 3: An AND gate in a shaded box and the line of text used 
to produce il. The AND gate was designed with a text editor and 
made part of a font of electronic symbols, 


Command Description 
Name of file(s) to print; up to 15 may be specified 
Name ol lonis to use; up to 10 may be specified 


Rough draft mode; this allows two faster, but lower-quallty, 
print modes 


Use normal Epson fonts, including compressed, ex- 
panded, double-stnke, etc. 


Screen display 

Strings lo substitute lor 

First page to print 

Last page to print 

Concalenate filas without a page break 

Left margin 

Spacing between lines 

Top margin (between page top and text) 
Bottom margin (between text and page bottom) 
Heading margin (between page top and header) 
Footing margin (between footer and page bottom) 
Total page length in inches 

Ling width 

Heading line tor top of page 

Footing Ima for bottom ol page 

Suppress header and footer on first page 
Pause between pages for paper insertion 
Process tormieeds 

Initial page number 

Change command indicator 

Sel inilialization string 

Enable vertical margins 

Sal tab stops 


Table 3: Parameters to the PFONT command. 
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ultra-high (: solutio monochrome, plus 
" edium and high.resolllfion RGB monitors. 
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< — 
TAXAN also offers the 410-80, 80 column 
RGB card to interface with the Apple Ile. 


TAXAN monitors stand alone. ® YAX/ANI 
TSK Electronics Corporation 

s j ë w j x o Co 

See your local @ TAXAN dealer, or call us for details! b cdrom) "o 
(213) 810-1291 
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TANDON 
Blow Out! 


Tandon 
TM-55-2 
...... °.22900 


Tandon 
TM-100-2 
...... 9222900 


(Please Limit 4 Drives Per Order) 
— Offer Expires 11/15/83 — 
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"THE COMPUTER-LINE" 


Product Information & Order Lines: 
California 
1-800-255-4659 / 1-213-716-1812 


Colorado 
1-800-525-7877 / 1-303-279-2848 


Customer Service & Order Inquiry: 
1-213-576-6468 


NSNANGNSNNSN NANNING NHR IRAN 


TEEL 


SSRN 


Open 7 Days A Week 
Mon.-Fri, 7 am to 8 pm / Sat.-Sun. 8 am to 6 pm 


x 
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how to wrap paragraphs; the lines in your input file must 
be the correct length when you run the formatter. 

The lack of paragraph wrap is a program deficiency 
I hope will be rectified in future releases of Fancy Font. 
Although Softcraft claims you can generally guess the 
correct line length, you will more than likely need to go 
through two rough drafts to get the line lengths right. 
It would be much handier for Softcraft to simply figure 
out how many characters can fit on a line (accounting 
for differences in character sizes) and break the line at 
the nearest word. 

The slow printing speed is necessary for Fancy Font 
to produce high-quality type. To partially alleviate this 
problem, Softcraft gives you three choices of type for 
rough drafts: two lower-density print modes and the 
straightforward Epson typeface. You can look at rough 
drafts of your work, then print out the final copy later. 
The two rough-draft modes run about three and four 
times faster than the final draft mode but about half as 
fast as the Epson font mode. In the high-quality mode, 
it takes 10 to 15 minutes to type an average page of text. 


Documentation 

As you would expect from a program with an excellent 
user interface, the manual is clear and easy to read. The 
text begins with an example of how to start printing with 
Fancy Font and explains al] options and parameters in 
detail. 

The nine appendixes cover everything from using 
Fancy Font with Wordstar to the internal formats of the 
font files. They also show samples of the different type 
styles and all of the characters in the Hershey set. The 
back cover serves as a reference card for the formatter 
parameters and options. 

The people at Softcraft, very responsive on the tele- 
phone, are more than willing to answer detailed tech- 
nical questions. 


Conclusions 

Fancy Font will give your CP/M-80 or PC-DOS com- 
puter a new way to present text. The system's resolu- 
tion is quite good (it can be improved by reducing the 
printed output with a photocopier), and the program 
is very easy to learn and use. 

Although the final output takes a significantly long 
time to print, its high quality is usually worth the wait. 
Also, being able to design your own characters and sym- 
bols frees you from having to cut and paste them on 
printed pages. 

The number of Fancy Font's print features is im- 
pressive, For anyone with an Epson printer, Fancy Font's 
ease of use makes it a package worth considering. The 
price of the package is fair compared to others on the 
market, and its capabilities make it a very good buy. 


Paul E. Hoffman, president of Proper Software (Suite 1024, 2000 Center 
St., Berkeley, CA 94704), writes manuals for many microcomputer companies 
in the San Francisco aren. 
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The Well-Tempered Cross-Assembler 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user proven in over 3 years of actual 
use Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 


Avocel 
Cross-assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor 
Very difficult and very expensive 


But with Avocets cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 


CP/M-80 
Version 


XASM51 
wë sas 


Every time you see a new microprocessor- 
based product. there's a good chance it 
was developed with Avocet cross- 
assemblers 


Avocet cross-assemblers are easy to use. 
They run an any computer with CP / M * 
and process assembly lanquage for the 
mast papular microprocessor farnilies- 


XASM65 6502 
XASM68 
51⁄4" disk formats available at no extra XASMZ8 r c S = 
cost Include Osborne, Xerox, H-P, IBM | XASMFS 
PC, Kaypro, North Star, Zenith, | — XASMa00  . 


Televideo, Otrona, DEC. 


XASMFS $300.00 


XASM400 COP400 each 
XASM75 _ NEC 7500 $500 00 $500.00 | 


Turn Your Computer Into À 
Complete Development System 


Of course. there's more. Avocet has the 
tools you need from start to finish to enter. 
assemble and test your software and finally 
cast itin EPROM 


Text Editor VEDIT -- full-screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured far over 40 terminals 
and personal computers as well as In user- 
configurable form 


CP/M-8Üversion . . . + ` $150 
CP/M-86 or MDOS versio $195 
(when ordered with any Avocet product) 


ROM Simulator -- ROMSIM by Inner Ac- 
cess eliminates need to erase and 
reprogram EPROM Installed in an S- 100 
host, ROMSIM substitutes RAM for 
EPROM in external target system 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2554 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 


From $495 depending on cabling and 
RAM installed 


Circia 53 on inquiry card. 


(Coming soon: AASMO6SK...68000) 


EPROM Programmer - Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need [or per- 
sonality modules Self-contained power 
supply accepts ASCII commands and 
data from any computer through RS 232 
serial inlerface Cross-assembler hex ob- 
ject files can be down-loaded directly 
Commands include verify and read. as 
well as partial programming. 


PROM types supported’ 2508, 2758. 
2516, 2716. 2532, 2732, 2732A, 
27C32 MCM8766, 2564, 2764, 27064., 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS 


(Upgrade kits wil! be available for new 
PROM types as they are introduced.) 


Programmer , , 0:1 a .. $389 
Options include: 
Software Driver Package . $ 30 
RS 232 Cable ..... . .. $ 30 


8748 family socket adaptor , . $ 98 
8751 family socket adaptor _. 


Call Us 


If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does, If you like, we'll even 
talk about Bach. 


VISA and Mastercard rig eK popular disc formals now 
available - please specily do not include sh and 
handling , call lor exact quraqa OEM INQUIRIES ED. 


"Trodernark of Digital Research =‘ “Trademark of Microsoll 


AVOCET / | 
SYSTEMS INC: 


DEPT. 1083-6 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 

800-448-8500 

TLX 467210 
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The Home Acct. 75 
General Accounting — 395 
Screenwriter l! 129 
Sensible Speller 125 
Bank Street Writer 70 
PFS: File 125 
PFS: Re 125 
PFS: Gr 125 
VisiCalc 3.3 — 250 
Sicalc 
(Apple I DO 
VisiFile 250 
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Desktop Plan 3.3 250 
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0/B Master 229 
Word Processors: 
listar 295 

merge 285 
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Master Type 40 
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FORMS 2 200 
FORTH 79 139 
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StalPack 495 
The Word Plus 150 
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Pearl 2 295 
Pearl 3 495 
Personal Pearl 295 
The Quad 495 
Quick N Easy Pro 395 
MailMan 125 
Quick 'N Easy Gen 295 
CRT FORM 400 
Encode/Decode 100 
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Term Ii 200 
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Move-It 125 
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The Universal Computer 


ROMAR W—Funs Applesoh & CP/M! 


6502 CPU for Applesott, and 7.80 adagies card for CP/M. 64K 
RAM, 72 keys in standard keyboard B expansion Sots accep 
standxd APPLE cards 60 W power supply wian, heavy duty 


IBM COMPATIBLE BOARDS 


BUBBLE MEMORY CARD by Helix A reliable, fast 
alternative to hard disk!!! Runs under MS/DOS 2.0. 
Immediate avallability 


2 MB. . .$999 


4MB. $1498 

This product truly opens a new era m computing: 
Bubble memory is not erased at power-down, no 
moving parts and therefore inherently much higher 
reliability than hard disk (specially for 
E a price that ts competitive with hard 


= RESEARCH: Most advanced boards for the 


PC-NET Starter Kit. 2 Adapter Boards, all needed 
cabling and software. LIST $1490 § CALL 
Additional Adapter Boards (1 needed per work- 
Station) LIST $695 
Mainframe Adapter Board: To connect IBM-PC to 
System 34, 38 or any maintrame accepting 3270. 
3/80 interface. LIST $895 $ CALL 
Direc! Connect Modem: Auto-dial/receive, auto- 
BAUD, clock, 15 + 1P, Game port. LIST $695 
MegaPlus: 64K-256K RAM, Superdrive Disk 
Emulator, Superspool, Clock, 1P + 25, 
Game port, LIST $395 $ CALL 
LIST $315 


W-Plus: 2S + 1P, Game port, clock 


PASOCOM: Absolutely BEST BUY: 
256K RAM, 1P « 1S, Game port, clock & calendar 
unbeatable value $369 


QUADRAM: All boards available $ CALL 
Quadiink $ CALL 
PRINTERS 


SLIS 


Mannesman-Tally MT-160L: No other printer can match ail 
these features sena! AND parallel inputs standard. 160 cos 
standard, plus LETTER-QUALITY printing at 50 cps, dot 
graphics standard frontpanel propammeng standard, 
heavy-duty construction. TRACTOR INCLUDED 


MT-180L NEW up to 264 columns! $ CALL | 
GEMINI 10X trom Star-Micronics: AN the features of EP- | | Portable computer with 
COMME DE — €: ouisanany Jp m ; 
GEMINI-: similar but 15" camage. Even betta! buy bit 96-160 . e| WU i 
List $649 owy scam | | Floppies 737 KB, Mouse [L—— 
Ondata Pacemar 350 cps Usrgos see | | port, CP/M, GSX. 
a LIST $2699 SS | | graphics software, WordProcessor, Spreadsheet. 
Epson ca $CALL Epson RX-80 Tn LIST $1499. ...... . .$ CALL Available NOW 
RITEMAN Dot-Matris "rg Smal The TERMINALS: 
uices Urt rA. TIO] PI p, ESPRIT i LIST 645 $539 
AND tuli dot graphics (9x9 printhead) at 120 CPS on stan- — M LIST895 $619 
UST $499 SCALL QUME (VT. 108 LIST 895 $729 
Daisy When Primer aur = WYSE 100 LIST 995 $ CALL 
YWRITER 2000, e , 
TRANSTAR 130. emulates Dabio $ 699 MONITORS: 
TRANSTAR 315 color printer SCALL | USI green, 12" $137 
BROTHER HR: | $CALL | USI amber, 12" $149 
BROTHER HR-15, best buy LISTS39 $CALL | Taxan AGB. $315 
QUME Sprm i $ Taxan RGB-Hl hi-res. $514 
DIABLO 620 Zenith RGB heres $524 
JUKI 6100 low cos pertor LIST 699 $CALL | Princeton PGS hi-res $495 
Siver Reed EXP $60 S69 | NEC 1203 AGB $610 
ona 
Mannesmann-Talty Spit LIST $396. $ CALL MODEMS: 
PLOTTERS: | mz ss 
Strobe Plotter 1200 B (FABM-PC) 3440 
Mannessman- Tally Pory 3 LIST 795 $ $79 US nts ata o Ray but lower pnced) wa 
Autori Y 
cw [ Cay Larter ji mi "n —si - 
Mu d YAMS PM PST. Sar T2 0 Nimmi mo PPM I? 
TII 845-5555 kah ELE E LIE bed 
=| k. hb i= iim NE "uua 7C p L 
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OTHER COMPUTERS 
NEC P-8800: High flexibility & performance 2-80 CPU w/ op- 
tonal 8086 CPU, ROM BASIC, choice of 5 1/4" Floppies, 
dedicated graphics RAM >... S CALL 
Micro-Decision by Morrow Designs: Highty-rated. 2-80, 64K 
RAM, 2 Floppies, optional terminal, CP/M w/PILOT "shell" 


WordStar, SpetiChecker, LogiCalc, BASIC-80, Bazic, Personal 
Pearl & Quest Bookeeping system (only w/MD-3). 


MD-2 single-sided Floppies, $972 
MD-3 double-sided Floppies, Quest Bookeeping $1245 
Morrow Terminal or L'berty Terminal 

Superbrain QD: List S2895 $2245 


Televideo 803: AH features of the well-known TeleVideo 802 
(RS422 interface optional) + graphics + larger screen + free 
W/P & SpreadSheet = Unbeatable Buy! 


LIST $2495 $2099 
Televideo 1603, 806, 816: Our prices are the lowest — $ CALL 
BASIS-108 2-80 & 6502 CPU. high-res. graphics. 

64K RAM $2099 


EAGLE-II 64K RAM, superb display, dedicated word-processing 
keys, SpetlBinder, UltraCalc. CBASIC. CP/M, e Floppies 780 KB. 


List $1999 $1645 
Sanyo MBC-2000 8065 CPU. 2 Poppies 640KB 
LIST $3495 $ CALL 
NorthStar Advantage 8-bit w/16-bit upgrade. extensive 
software LIST $2999 $24 


PORTABLE COMPUTERS 
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led, 534"). 64K RAM, full-size keyboard, CP/M, PerfectWriter, 


enough to carry daily from home to office (4 x20 x11"). 
LIST $1296 . $989 


TeleTote |: 


Tl Ll 3 i! hi 


Trill! ip ans 


rr 
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$1.00 


DAnPI/A( 
PACKAGES: 


PIED PIPER PORTABLE COMPUTER: First truly portable com- 
puter comes with à built-in quad-density Floppy (1 MB unformat- 


PerfectSpetier, PerfectCalc and PerlectFiler. Serial and parallel 
output. No monitor, but can use external monitor connect to your 
own TV (RF modulator built-in) or use optional built-in modem 
(300 Baud auto-dial/answer). WEIGHS ONLY 12.5 ib, and small 


à m fer. ali us Led 


Buy a COLUMBIA VP portable at list and gel 
a RITEMAN — printer for only $1 


Buy an EAGLE HÚ af est and get a GEMINI 
10% prer ku oniy $1 mm 


16-BIT COMPUTERS 


COLUMBIA 1600 A BEST BUY: 
Fully compatible with IBM-PC, 
accepts all IBM boards, reads — 
all IBM software, 128K, B ax- 
pansion slots, 2 Floppies or 1 
Floppy + 10 MB hard disk, 
B087 socket, Columbia supports up to 4 users under 
MP/M-86 or Multi-user MS-DOS. 

Free Software: MS-DOS, CP/M-86, BASICA, MS-BASIC, Perfect- 
Writer, PerlectSpefier, PerfectFiler, PerfectCalc, Fast Graphs, 
Home Acct. Pius, Macro-Assembler, Asynch, Communications, 
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Columbia Tutor, Diagnostics, Space Commanders. Nationwide 
service by Bell & Howell. 
Columbia 1600-1 system w/amber monitor 

LIST $3495 . . q u ere . $ CALL 
Columbia 1600-4 10 MB Winchester LIST $5095  . $ CALL 
MP/M-B6 Mult-user operating system LIST $5895 . —. $CALL 


COLUMBIA VP 
PORTABLE 


LIST $2995 
$ CALL 


CORONA-PC: Runs most IBM software, Exceptionally high-res. 
display & graphics. MS-DOS, CP/M-66, GW-BASIC, GSX 
graphics software, W/P & Spread Sheet. 
Corona-PC LIST $2995 » , $ CALL 
Corona Portable PC LIST $2795 ; .. $UCALL | 
Televideo 1602G: 160K RAM, NEC 7220 graphics co-processor, 
8087 socket, detachable keyboard, GSX Graphics software, 
atlas LIST $4495 „. SCALL | 
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NEC-APC: Extremely 
sophisticated graphics & 
color display, 8086 CPU, 
128K RAM, 1 or 2 8" Flop- 
pies, Hard Disk option. 


SPECIAL OFFER: CP/M-86, WordStar, SpellStar, Mail- 
Merge, SuperCalc, dBASE-II, Millionare game includ- 
ed FREE. 


H02 Monochrome: LIST $3448 .., .... . .SCALL 
HD3 Color: LIST $4198. ..... i , SCALL 


Zenith Z 100 w/hard disk 


DEC Rainbow-100: 
Now w/MS-DOS, runs most IBM 
., $2935 


$ CALL 


EAGLE-PC: Many deluxe features (105 key keyboard), 8086 CPU 


lor laster processing 

EAGLE-PC-E: 1 Floppy. LIST $1995 

EAGLE-PC-2. 2 Floppies, monitor, software. 
LIST $3495 l pins ; 

EAGLE-PC-XL: 1 Floppy, 10 MB Hard Disk 
LIST $4495 š 
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Photographic Animation of 
Microcomputer Graphics 


By compensating for a computer's slow rate of display generation, a 
movie camera can produce pleasing animated graphics 


A computer's ability to generate 
pictorial displays opens the door to 
many exciting applications, but most 
computers can't achieve the anima- 
tion quality of commercial movies or 
TV. Interfacing a movie camera to a 
computer, however, can overcome 
this drawback. 

The inability of most computers to 
achieve TV-quality animation stems 
from their video-display generation 
rates. These low rates prevent a com- 
puter from generating the successive, 
slightly different images quickly 
enough to create the illusion of con- 
tinuous motion as perceived by the 
human eye. For example, simulating 


INTERFACE 


by Peter Cann 


a piece of TV footage in real time (re- 
quiring 60 frames per second) is a 
challenge beyond the capability of 
any ordinary computer. 

The phrase "in real time" in the 
preceding paragraph is significant. 
Without it, the sentence it qualifies 
would be false. For in terms of reso- 
lution, many computers can generate 
images showing much more detail 
than can broadcast TV, even though 
these computers might not be able to 
flash a new frame on the screen every 
1/24 or 1/60 second, as can movie and 
TV equipment, respectively. 

One way to solve the speed prob- 
lem is to photographically animate a 


MONITOR 


cm mm 
COMPUTER 
DE: 


(IF NECESSARY) 


Figure 1: A system block diagram. In this configuration, the animation camera is focused 
on the monitor, which in turn receives and displays the computer's video output. The camera's 


trigger circuit is interfaced to the computer. 
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computer's visual output. This tech- 
nique allows a computer to take as 
much time as it needs to generate 
each frame. When the computer 
completes one frame, a movie 
camera, whose shutter is triggered 
electronically by the computer, trans- 
fers that image to a single frame of 
film and then advances the film by 
one frame. The computer then begins 
to draw the next frame. When it 
finishes, the camera records that 
frame and again advances its film one 
frame. When the entire presentation 
has been captured one frame at a 
time in this manner, the film is de- 
veloped and shown at sufficient 
speeds to be of interest to people. 

Effective use of this technique re- 
quires an understanding of the fac- 
tors that affect still photography of 
video images, such as exposure tim- 
ing, ambient light, and the alignment 
of the camera with the screen. For all 
but the briefest presentations, it is 
almost imperative to have the camera 
controled by the computer (see 
figure 1). 

This article offers various tips for 
those interested in stil] or stop-action 
photography of video displays. 
Along with explanations and sugges- 
tions of a general nature, I will pre- 
sent examples, including programs 
and camera-control interfaces, for the 
TI-99/4 and Apple II computers. 


(la) 


(1b) 


Photo 1: Video display and cabbage, Photo 1a shows that bright external light and a brief (1/125 second) exposure are good for the cabbage 


but bad for the video display. Photo 1b, in contrast, shows that no external light and a long (1/2 second) exposure are great for video display— 


but where's the cabbage? 


Shooting Video 

Photographing a TV picture is not 
the same as photographing, say, a 
cabbage (see photo 1). The TV image 
is created by an electron beam of 
varying intensity that scans across 
the phosphor-coated screen at high 
speed. The phosphor glows where 
the beam hits it, with a brightness 
related to the beams intensity. The 
beam scans one horizontal line every 
60 microseconds or so, generating a 
complete frame every 1/60 second. 

A photograph of a TV screen ex- 
posed for less than 1/60 second 
comes out with parts of the picture 
much darker than the rest (see photo 
2a). These parts may not be com- 
pletely black because the phosphor 
continues to glow dimly for a short 
time after the electron beam stops 
striking it. An exposure slightly 


longer than 1/60 second results in 
parts of the picture being somewhat 
brighter than the rest (see photo 2b); 
the bright parts were scanned twice 
during the exposure while the rest of 
the picture was scanned only once. 

Any exposure that is an exact multi- 
ple of 1/60 second should provide an 
excellent picture, but camera timing 
accuracy must be better than X 1 per- 
cent for the lower multiples—for ex- 
ample, 2/60 or 3/60 second. The few 
cameras whose timing accuracies I 
have observed have not met this re- 
quirement (see photo 2c). 

One good way to photograph an 
unchanging TV image is with a very 
long exposure. Because each dot is 
generally scanned either r or n+1 
times during an exposure, you can 
simply make n great enough so that 
the difference between the two pos- 
(2b) 


sibilities is insignificant. I recom- 
mend something like 1/2 second, 
which entails about 30 video scans. 
Anything shorter than 1/15 second 
results in noticeable image degrada- 
tion due to timing effects. 

These timing problems are much 
less serious if a monitor with a high- 
persistence phosphor is used. The 
persistence of a phosphor is a 
measure of how long a piece of it 
glows after being momentarily ex- 
cited by an electron beam. The 
phosphor used in most green-screen 
monitors has much higher per- 
sistence than that found on TV. 

Another threat to picture quality is 
stray light. Unlike the cabbage, which 
we see by means of the light it 
reflects, the TV picture is luminous. 
It makes its own light, and any light 
striking it from outside only washes 
(2c) 


Photo 2: Video-display photogmphs illustrating the effects of camera timing. The 1/125-second exposure used to take photo 2a was too brief 
to record a whole frame. The shutter opened while the middle of tlie screen was being scanned and closed before the electron beam returned 
to the top of the screen. Note that the phosphor near the top was still glowing during the exposure even though the electron beam had passed 
on. In taking photo 2b, the timing control was set between 1/60 and 1/30 second; thus, some screen areas were scanned twice while the 
shutter was open, some only once. Ta take photo 2c, the camera was set for a 1/30-second exposure. Every part of the screen should have 
been scanned exactly twice while the shutter was open. Unfortunately, the camera's timing mechanism is not sufficiently precise for this purpose. 
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THO MODES OF AMBIENT LIGHT INTERFERENCE: 
DIRECT AND DIFFUSE REFLECTION. 


Photo 3: Video display with candle, resulting in two sharp reflec- 
Hons of the candle's flame: one from the front surface of the glass screen 
and another from the back surface. Light from the flame also scatters 


back from the phosphor in all directions. 


out the picture. This problem mani- 
fests itself in two modes: some light 
may bounce from the surface of the 
glass as if from a mirror, while other 
light may scatter back from the light- 
gray phosphor inside (see photo 3). 
Cue lights on the front of the camera 
should not be overlooked as a source 
of such interference. For example, the 
jumbo red LED (light-emitting diode) 
on the front of our animation camera 
at Logo Computer Systems Inc. 
(LCSI) bounced light off the surface 
of the screen and into the lens, show- 
ing up on the film. To prevent image 
degradation due to this light, we 
usually covered the LED with tape. 

One last point: if the camera is not 
aligned squarely with the screen, 
parallax distortion occurs. For exam- 
ple, if two parallel lines of equal 
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Photo 5: Two views of the Canon 1014 XL-S animation camera. 


Photo 4: This photo indicates parallax effects. Although the two lines 
Shown here are of equal length on the computer monitor, the lower 
one looks longer because the camera was positioned belaw the monitor, 


looking up at an angle of about 45 degrees. 


length are displayed on the screen, 
and the part of the screen containing 
one line is closer to the camera than 
the part containing the other, the 
closer line will appear longer on the 
film (see photo 4). 


The Animation Camera 

At LCSI we used a Canon 1014 XL- 
5 camera for animation. This Super-8 
camera with single-frame capability 
and electronic remote control (see 
photo 5) offers three film speeds: 9, 
18, and 24 frames per second, as set 
by the film-speed knob. In run mode 
these film speeds result in approx- 
imate exposure times of 1/15, 1/30, 
and 1/60 second, respectively. The 
1/15-second exposure works pretty 
well for shooting video images. 

With the camera in single-frame 


mode, the film-speed knob continues 
to control exposure time. Unfor- 
tunately, the 9-frames-per-second 
position now gives a 1/30-second ex- 
posure. This setting produces an un- 
satisfactory picture with flickering 
diagonal stripes resulting from in- 
teraction of the camera's rotating 
slotted-disk shutter with the video 
scan. 

While playing with the camera, we 
discovered that it would shoot a 
single frame at 1/15 second if we put 
it in the 9-frames-per-second run 
mode and closed the camera's trigger 
circuit for 1/3 second. (It seems like- 
ly that many cameras without a 
single-frame mode could be con- 
vinced to shoot single frames by 
using this method. Even the old 
windup movie cameras could prob- 
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Fine Resolution — 350 x 350 lines with 400 at center. 

Full Compatibility with IBM PC —as well as Apple II, Apple lll, 
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AMPLIFIER 


RELAY 


TO 
CAMERA 


Figure 2: A block diagram of the TI-99/4A interface. The audio signal is amplified and fed 
to a detection circuit, which provides a digital output indicating whether a tone is present. 
Pressing the push button simulntes a tone. A tone-presence signal BEEP is fed to the output- 
pulse generator. Pulses are triggered by the falling edge of BEEP. The relay can be driven by 
the output-pulse generator or directly from BEEP or it can be left unconnected. 


ably be controlled this way if you 
could devise an electromagnetic ac- 
tuator for the trigger.) 


Interfacing 

I was originally retained by LCSI to 
develop an interface to permit a 
TI-99/4 computer to control a Super-8 
animation camera under control of 
the TI Logo language. The interface 
was to be used in the production of 
an experimental animated movie. 

I decided to control my TI-to- 
camera interface with the audio out- 
put of the 99/4, which is usually 


NPU 


You 


N/CxNO CONNECTION 


SW] 
gy SPST 
ai 


LM741C 


2) (NVERTING 
l T 


OUTPUT 


NONINVERTING 
INPUT 


plugged into the monitor. TI Logo 
supports the generation of a 1/2-volt 
(V), 400-Hz square wave at this out- 
put. The duration of the camera trig- 
gering pulse could have been con- 
trolled by a WAIT <time> instruc- 
tion in the software, but there 
seemed to be some risk that Logo 
housekeeping operations, known as 
garbage collections, might occasional- 
ly occur during the pulse, extending 
it and causing the camera to shoot a 
number of frames when only one 
was wanted. In view of this possible 
problem, my interface provides a 


Figure 3: A schematic diagram of the T1-99/4 interface. 
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THRESHOLD 


3| CONTROL 
VOLTAGE 


hardware-timed contact closure that 
is triggered for a single pulse every 
time the audio signal goes away (see 
figure 2). 

In the interface the audio input is 
continuously compared to a thresh- 
old voltage selected to be slightly less 
than the peak audio voltage. The 
comparison result NOT-PEAK is nor- 
mally high (+9 V), going low (0 V) 
whenever the audio level exceeds the 
threshold level or whenever the push 
button is pressed. The retriggerable 
one-shot output BEEP is high if—and 
only if—its input was low within the 
previous 1/100 second—in other 
words, during the BEEP or while the 
button is being pressed. The output- 
pulse generator is triggered on the 
falling edge of BEEP. A three-position 
toggle switch allows connection of 
the output-relay coil to the output- 
pulse generator, nothing, or BEEP. 
The center (open) position is useful 
for preventing a power-on glitch from 
firing the camera. 

Figure 3 shows the TI-99/4-interface 
schematic diagram. In this circuit the 
audio signal runs through a 6-kHz 
low-pass filter made up of R1 and C1 
to remove high-frequency noise. It is 
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THRESHOLD 
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micro computer on 
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Facit 4560 Letter Quality Printer is specifically 
designed for easy integration into your micro 
computer system. 
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national versions and type-styles. The easy drop-in 
print wheels print fully formed characters. Bold 

ace and shadow characters as well as automatic 
underlining add further printout versatility | 

Pitch 10, 12, 15 and proportional correspond- 
ing to the inserted print whecl are controlled from 
the front panel or via the interface. All word pro- 
cessing commands are industry standard. 

Friction feed, landscape and portrait paper 
handling, optional forms tractor and two-bin cut- 
sheet feeder completes your low noise («60 dB) 
22 CPS Letter Quality printer. 
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then AC-coupled to the inverting in- 
put of the LM74IC op amp through 
C2. This input is biased at +2.5 V by 
the voltage divider consisting of R2 
and R3. The noninverting input of 
the op amp is tied to a voltage in the 


|| range of +2.5 to +3.6 V by the adjust- 


able voltage divider consisting of R4, 
R5, and R6. The exact voltage is 
selected by experiment. 

The output of the op amp is filtered 


| by the R7-C3 combination. Diode D1 


provides the desired fast-discharge, 
slow-charge action. Push button PB1, 
when pressed, holds C3 in the dis- 
charged state, duplicating the effect 
of the audio-beep signal. The voltage 
across C3 is interpreted by one of the 
twin 555-type timers in the LM556 
chip. This half of the chip is con- 
figured as an inverter with hysteresis. 
Trip points at the input are 1/3 and 
2/3 of the supply voltage. Including 
R7, C3, and D1, this circuit can be 
called a retriggerable one-shot. 

The retriggerable one-shot output 
(LM556 pin 5) is made available to 
SW2 (mode select) and is coupled to 
the output-pulse-generator trigger in- 
put (LM556 pin 8) through the C4-R8 
high-pass filter. Diode D2 protects 
this input from the +18-V spike 
created by the rising edge of the one- 
shot's output. The time constant for 
the output-pulse generator equals 
(R9 + R10)C5, R10 added to avoid the 
possibility of a short circuit at low set- 
tings of R9, 

SW2 connects the reed-relay coil to 
LM556 pin 5 (direct mode), nothing 
(safe mode), or LM556 pin 9 (pulse 


p — —— 
Next time you shop for computer supplies, pick upapackof | mode). Freewheeling diode D3 kills 
Avery’s new self-adhesive labels. By putting all your address spikes created when the reed-relay 
= lists on labels, you get more done in less time. Name badge ~ coil is deenergized, and ballast 
peso pa labels, piggybacks and new clear labels are x resistor R11 reduces the load on the 
The labels are designed especially for micro computers. | pulse-generator output (LM556 pin 9) 
~ | And they're packaged to fit neatly behind your printer. Look ~ sufficiently to ensure proper opera- 
for them wherever you buy computer supplies. tion when SW2 is in pulse mode. 
(Adding RI1 shouldn't be necessary; 
> — — < a healthy LM556 chip should be able 


to function while supplying up to 200 
milliamperes to the relay. The inter- 
face that I built, however, couldn't 
end the output pulse until I installed 
the resistor. Other solutions might in- 
volve more careful layout or in- 
creased use of filter capacitors on the 
power lines.) 

Power from a 9-V battery is con- 


Á Avery Label 


An Avery International Company 


~ Business Systems Division - 


Circle 50 for dealer inquiries. 
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LET THE “ANGEL” DO THE 


WAITIIGL orc eamth icc o air a ehm 


Two R&-232C Connectors for serial in- 


put and output 


5 Leds to indicate power, uansmistion 
and reception status, bufler activities, 
page number, etc. 


SKIP and REPRINT provide Independant 
page controls lo reprint portions of 
documentation. 


40 Pin Expansion Bus available for 
future expansion 


COPY provides convenient one key open 
cn for single copy or multi-copy of text 


3 externally accessible Dip Switches for 
baudrete, device type, and parallel and 


serial selections. Selections can be made .. 


without losing buffer 


Connect an "ANGEL" between your com- 

puter and your printer, and let the "ANGEL" 

do the waiting .... 

Your valuable computer spends 95% of its 

time waiting for the printer to catch up...and 

Ars the computer waits, the payroll con- 
nues, 


The computer sends data to the "ANGEL" 
at speeds up to 19.2K baud. The “ANGEL” 
stores data and sends it to the printer at a 
speed the printer can handle, and your com- 
puter is free to continue working without in- 
terruption. 
A USER WRITES: 
"| tried the "ANGEL" with my Altos 
systern connected to an Epson 100, 
both set at 9600 baud. Without the 
“ANGEL” it takes 30 minutes to print 210 
doctors requisition forms. With the 
"ANGEL" installed, my computer is free 
after 90 seconds." 


With "ANGEL'S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 


PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 11. 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11. Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at page 10. 


TI 


PAGE REPRINT 


b 


Function keys extend the useful com- 
mands to more than 10, including: hex- 
dump, memory tesi, remote loading, eic. 


independant PAUSE and HOLO con. 
trols to suspend transmission and recep- 


tjon. 


B easyi-operate membrane key switches. 


Two 20 Pin Edge Connectors lor paraliel 
input and culput 


"ANGEL" is compatible with almost all Micro-Computers. including IBM, Apple, TRS-80, Vector Graphic, NorthStzy, Altos, 
Xerox, Heath, Zenith, NEC, DEC, etc, with RS-232 seríal, Hardware Handshaking, or Centronics compatible parsilel interface. 
The manufacturer reserves the right to change the product specificstion, 


..And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidecimal and 
ASCII format, A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 


Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output 
either/or in any combination, 
(S-S,S-P,P-S,P-P). The "ANGEL" is com- 
patible with almost all Micro-Computers, 
and can be installed by anyone in minutes. 
Switches are clearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit. 

The "ANGEL" has a full one year limited warranty. 
THE "ANGEL" WILL NEVER KEEP YOU 
WAITING! 


ANGEL, The Intelligent Buffer, features: 


- 64K Byte Memory Size 
- Four Interface Modes in one unit: 
- Serial to Serial 
- Parallel to Parallel 
- Serial to Parallel 
- Parallel to Serial 
- Serial Baudrate from 110 to 19.2K Baud 
- Single, Multiple and Continuous Copy 
» Clear/Reset 
- Pause/Hold 
- Page Skip 
- Page Re-print 
* Page-Pause 
- Hex-Dump 
- Self-Diagnostics 
- Space Compression to extend the effec. 
tive buffer size to more than 128K 
- Price - $295.00 


Í TO ORDER: 

| CALL TOLL FREE 1-800-323-3304 

| OR SEND CHECK OR MONEY 

| ORDER TO LIGO RESEARCH 
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| $295.00 each 
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[EROS Add 6% U.S. sales tax 
Delivery charge 

| TOTAL — 
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| MY ACCT. #IS 


$4.00 
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Photo 6: Filming under control of TI's Logo language. 


trolled by SW1 and filtered by C6. C7 
reduces harmful arcing of the reed- 
relay contacts. Video ground is used 
as a reference for interpreting the 
voltage on the single audio conduc- 
tor supplied by the 99/4. 

[n use the camera is focused on the 
monitor screen and connected to the 
interface (see photo 6). The interface 
accepts the 99/45 audio and video 
plugs and provides a video plug to 
the monitor. The video plug is in- 
volved because the 99/4 has only one 
wire going to the audio plug; the in- 
terface, like the monitor, uses video 
ground as a reference for interpreting 
the audio signal. 
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Photo 7: For a few dollars, this interface lets the Apple computer 


control an isolated set of contacts, which can control cameras, cassette 
decks, model trains, and other items. Game paddles can be plugged 


m on top, 


I have also made a camera-control 
interface for the Apple that is much 
less complex than that for the 99/4. 
This relative simplicity is possible 
because the Apple provides latched 
logic outputs at its game I/O (input/ 
output) socket along with power for 
user circuits. These outputs are con- 
trolled by referencing certain physi- 
cal-memory addresses. The various 
Logo implementations for the Apple 
support this output contro] with 
-DEPOSIT <address> <value> 
and .EXAMINE «address» com- 
mands. They also provide a means of 
forcing a garbage collection, which 
prevents arbitrary garbage collections 


N/C 


APPLE GAME [/Q SOCKET 


REMOTE" Í bt 


(CAMERA OR 
CASSETTE) 


N/C «NO CONNECTION 


Figure 4: Apple-interface schematic diagram. The Annunciator 0 output of the Apple is 
amplified by the transistor and used to control the relay. The resistors protect the Apple and 
the transistor and ensure that the transistor turns off when it should. The diode allows the 
relay's coil current to decay emdually when the transistor turns off. 
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from popping up for a little while, 
allowing generation of an accurate 
delay with a software loop. 

The Apple interface consists of a 
relay driven by a transistor that is in 
turn driven by the Apple's Annun- 
ciator 0 (ANNO) output. The circuit 
is constructed on a vector board with 
a 16-pin wire-wrapping socket used 
as a plug to mate with the Apple's 
game I/O socket (see photo 7). Using 
the wire-wrapping socket is an easy 
way to allow things to be plugged in 
on top of the interface. If you feel un- 
comfortable about forcing the wire- 
wrapping pins into the Apple's 
socket, you can use a 16-pin header. 
This interface can be used without 
modification to control a cassette- 
deck motor. 

The device to be controlled is con- 
nected to the normally open contacts 
of the relay (see figure 4). When 
ANNO (pin 15) goes high, the resistor 
network pulls up the base of the tran- 
sistor, saturating the transistor and 
energizing the relay coil. The resistor 
network limits the current in the base 
circuit when ANNO is high and 
divides the voltage from ANNO by a 
factor sufficient to ensure that, when 
ANNO is low, the voltage on the base 
is comfortably below the turn-on 
threshold of the transistor. Referenc- 
ing physical address 49241 turns the 
relay on, and referencing 49240 turns 
it off. Note the diode across the relay 
coil that allows for the orderly 
disposal of energy stored in the coil's 
magnetic field. Without the diode, a 


3M introduces the 
 Purrrrrrrsonal Printers. 


Quiet, high-quality printers at prices that won't 
scratch holes in your pocketbook. 


$299, manufacturer's 
suggested retail price, for a 
printer thal puts 80 columns 
of full-size text, 136 columns 
of compressed print, and 
computer-generated graphics 
on crisp white paper, Or $249 
for the 40/80-column model. 
Price ts about the only way 
that our new 3M Silent PC 
Printers draw attention to 
themselves. At home or in the 
office, they're virtually 
inaudible since their non- 
impact electronic printing 
elements skim across the 
paper with none of the 
monkeylike chatter that you 
hear from ordinary matrix 
printers. Result: Less 
distraction for you, and less 
disturbance to others. 


Our Silent PC Printers differ 
from most other sensibly- 
priced printers in another way, 
too. They print sharp, black 
characters from one end of 
the paper roll to the other, 
since there's no ribbon to 
wear out. 

Maintenance is kept to a 
minimum since 3M Silent PC 
Printers have only two moving 
paris: the pinless printhead 
and the DC stepper-motor 
paper drive. They come with a 
one-year warranty (90 days 
on Printhead), and they're 
made in the U.S.A.by 3M, a 
company whose name is 
synonymous with quality. 

Either serial or parallel 
interfaces are available. For 
literature, and for the name 


3M Business Communication Products Division 


Circle 3 on inquiry card, 


40/80-column Silent PC Printer 


of a dealer who can give 
you a demonstration, call 
800-538-8157 Ext. 928 toil- 
free. (In California, call 
800-672-3470 Ext. 928.) In 
Canada, call 1-800-268-9055 
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if the cat's got your tongue, 
mail the coupon instead. 
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voltage many times greater than the 
supply voltage could appear across 
the transistor when the transistor 
tries to interrupt the current in the 
relay coil. 

On machines already equipped 
with a software-controllable cas- 
sette-motor relay, the Remote cord 


can be plugged directly into the 1014 
XL-S camera. Such a direct connec- 
tion should also work with machines 
that use a transistor to control the 
cassette motor if the wiring is such 
that the camera's control-circuit cur- 
rent can flow through the transistor 
in the appropriate direction. 


Listing 1: TI Logo procedures used to generate an animated film, frames of which appear 
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MARCH 19-22, 1984 


Don't miss the event of the 80's 
as the Sun Belt explodes with 
the first automated manufactur- 
ing exhibition and conference. 

Planned to bring the latest 
state-of-the-art hi-tech manu- 
facturing and processing into 
the heart of the rapidly 
expanding industrial South, 
AMBA offers a full 4 day con- 
ference and exhibition. 

The conference will have 
speakers of international stat- 
ure. Both events will cover all 
areas of automated manufac- 
turing and technologies. This 
will include robotics, metal- 
working, materials handling, 
CAD/CAM, process control 
instrumentation, CNC, micro- 
processing, flexible manufac- 
turing systems and other 
related fields. 

Call today for complete 
details on AM84. 


Conference: 
803/242-3170, Ext. 260 
Exhibition: 
803/233-2562 


P.O. Box 5823 
Greenville, S.C. 29606 


AM84 ConlerencelExhibition Is Co- 
sponsored by the Technical Education 
System of South Carolina and Textile 

Hall Corporation 
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in photo 8. 
TO ACTION TO DRAWFORWARD :STEPS 
TELL TURTLE IF :STEPS = 0 THEN STOP 
CLEARSCREEN FORWARD 1 
HIDETURTLE BUILDPENCIL 
COLORBACKGROUND 1 SHOOT 
SEICOLOR 15 DRAWFORWARD ( :STEPS - 1 ) 
SX - 80 END 
Sy 30 
SETHEADING 90 TO BUILDPENCIL 
L MAKE "X ( XCOR — 7 ) 
0 MAKE "¥ YCOR 
G TELL SPRITE @ 
Oo SETCOLOR 4 
NOPENCIL SY ( :¥ + 4 ) 
REPEAT 24 [SHOOT] SX 3X 
SIGNAL CARRY g 
END TELL SPRITE 1 
SEICOLOR 11 
TO L SY ( :Y + 12) 
PENDOWN SX :X 
RIGHT 98 CARRY 1 
DRAWFORWARD 24 TELL [2 3] 
LEFT 98 SETCOLOR 3 
DRAWFORWARD 16 SY ( :Y + 28 ) 
PENUP SA 3X 
LEFT 98 CARRY 2 
DRAWFORWARD 24 TELL SPRITE 3 
RIGHT 98 SY ( :Y + 44 ) 
DRAWFORWARD 4 TELL SPRITE 4 
END SETCOLOR 6 
SY ( zY + 60 ) 
TO O SX :X 
PENUP CARRY 3 
DRAWFORWARD 12 TELL TURTLE 
PENDOWN HIDETURTLE 
REPEAT 72 [DRAWFORWARD 1 RIGHT 5] END 
PENUP 
DRAWFORWARD 16 TO SHOOT 
END BEEP 
WAIT l8 
TO G NOBEEP 
PENUP WAIT 66 
DRAWFORWARD 12 END 
REPEAT 9 [DRAWFORWARD 1 RIGHT 5] 
RIGHT 180 TO NOPENCIL 
PENDOWN TELL [0 1 2 3 4] 
REPEAT 63 [DRAWFORWARD l LEFT 5] SETCOLOR Ü 
LEFT 90 END 
DRAWFORWARD 12 
PENUP TO SIGNAL 
RIGHT 96 COLORBACKGROUND 15 
DRAWFORWARD 12 PRINT [ALL DONE, | 
RIGHT 98 WAIT 68 
DRAWFORWARD 16 COLORBACKGROUND 1 
END WAIT 30 


SIGNAT, 
END 


Photo 8: TI Logo shape definitions (photos 8a through 8d) and the resulting action shots (photos 8e through 8g). 
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Listing 2: An Applesoft listing used to generate a time-varying graph. 


100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1825 
1850 
1875 
1890 
1900 
2000 
2100 
2200 
2300 


TEXT : 


PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 


HOME : VTAB 5 

"THIS PROGRAM GENERATES AN ANIMATED FILM" 
"OF A TIME-VARYING GRAPH OF VOLTAGE (Y)" 
"VERSUS POSITION (X) VERSUS TIME (T) FOR" 
"A RESONATING LENGTH OF PERFECT TRANS-" 
"MISSION LINE WITH SHUNTED ENDS." 


"THE LINE IS ASSUMED TO BE RESONATING" 
"AT ITS FIRST AND SECOND HARMONICS WITH" 


PRINT "EQUAL AMPLITUDES." 


PRINT 
PRINT 
PRINT 


"WHEN PROJECTED AT 24 FRAMES PER SECOND" 
"EACH CYCLE OF THE FIRST HARMONIC TAKES" 


PRINT "ABOUT ONE SECOND." 


PRINT š 


PRINT 


PRINT "PLEASE ENTER THE NUMBER OF SECONDS TO" 
PRINT "BE FILMED. RETURN TO BEGIN, -——»"; 
INPUT 5 

PRINT 

PRINT "STANDING WAVE," 

PRINT "FIRST AND SECOND HARMONICS." 

HCOLOR- 7 

FOR T= 0 TO (S * 6.28318) STEP .261799 


BGR 
FOR X= -lTO + I STEP .02 
Yl = SIN (T) * OOS (X * 1.57080) 


Y2 = 


SIN (T * 2) * 


COS ((X + ,5) * 3,14159) 


2400 Y = Yl + Y2 

HPLOT (130 + (X * 120)),(90 + (Y * 40)) 
NEXT X 

POKE 49241,0 

FOR D = 1 TO 300 

NEXT D 


2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 


POKE 


49240,0 


FOR D = 1 TO 1000 
NEXT D 
NEXT T 


TEXT 


: HOME : VTAB 10 


FLASH 
PRINT "*#*w*kkkkkkkkkkkkk'kkkkKkkkAkA U 


INVERSE 
PRINT : PRINT "FILMING COMPLETED." 
NORMAL 


— RT. d 


(nM " 
SI MD eek ano wagnostcs 


Photo 9: Two examples of the Applesoft transmission-line model in action. 
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Photographic 
Animation Examples 

The set of TI Logo procedures 
shown in listing 1 and shape defini- 
tions shown in photo 8 cause the pre- 
viously described TI hardware sys- 
tem to generate an animated film of 
a pencil writing the word “LOGO” 
Although this animation looks pretty 
good on the monitor, the film pro- 
vides better animation quality. The 
procedures are given in the order that 
they are first called. ACTION is the 
top-level, script procedure. 

The Applesoft program shown in 
listing 2 generates a time-varying 
graph (see photo 9). The graph rep- 
resents relative voltage in terms of 
time and position along a resonating 
length of perfect transmission line 
with shunted ends. The line is as- 
sumed to be resonating electromag- 
netically at its first and second har- 
monics. The length of the line is 
equal to one-half the wavelength of 
the lower frequency and one wave- 
length of the higher. The amplitudes 
of the two frequencies are the same. 


Conclusion 

It is often useful to photograph a 
computer-generated video image. Ex- 
posure timing, ambient light, and the 
positions of the camera and monitor 
are critical to the success of such 
photography. 

When a computer is able to gen- 
erate a series of displays that would 
be interesting or useful if—and only 
if—display rates could be many times 
faster, photographic animation can be 
used to achieve the desired multiph- 
cation of speed. In almost all applica- 
tions of this technique, it is extreme- 
ly desirable to place the camera 
under the control of the program 


generating the display. 


This project was carried out under the auspices 
of Logo Computer Systems inc. (9960 Cote de Liesse, 
Lachine, Quebec H8T 141, Canada, (514) 6327081). 


Peter Cann, who is almost entirely self-educated 
in the computer field, has a near congenital fascina- 
tion with machines, His first exposure was to an 
IBM 370 running FORTRAN. After a brief stay at 
MIT and a few years of freight handling, he wound 
up at Logo Computer Systems. He is now wiih Atari 
(5 Cambridge Ctr, Cambridge, MA 02742) main- 
taining a Unix VAX. Peter enjoys hacking anything 
that beeps, whirrs, or crunches. 


Circle 366 on inquiry card, — 


True or False: 
You Can Now Run Apple 
Software in Your IBM PC. 


M True. Introducing Quadlink With Quadlink, there's 
by Quadram. The revolu no diskette reformatting 
tionary enhancement board needed. 


that turns your IBM Personal 

Computer into an Apple 

compatible system. 
Quadlink. Simply plug 

It inside your PC, press a 

few keys, and instantly run 

virtually any Apple software 

package available. 


ü True again. With Quadlink 
you Il never have to worry 
about “compatibility.” Just 
put your Apple diskette in 
the PC drive and watch it go. 
It's that easy. Like having an 
Apple computer inside 

your IBM. ! 


Quadlink greatly enhances 
your PC's capabilities. 


BE True; Quadlink gives you | 
access to the largest software YS 
library ever written. Business, — 
educational, and entertain 

ment packages. Software for 
any professional or home use. 
This means your PC can now 
do more than ever before. 

In more ways than ever 
before, | 


AVAILABLE AT AUTHORIZED FULL 
SERVICE QUADHAM DEALERS 
WORLDWIDE 


*" Copyright 19853 
Quadram Corporation 
All rights reserved 


I | 
E] 


bm 


And every Quadlink comes 
with that traditional 
Quadram Quality built 
right in. 


I Absolutely true. 


Quadlink is available only 
at authorized full-service 
Quadram dealers. 


88 True. So visit the Quadram 
dealer nearest you today and 
ask to see Quadlink in action. 


IT^ And while you're there ask 


about our full line of IBM PC 
enhancements. Including 
the popular sixfunction 
Quadboard:? You ll agree: 
when it cornes to quality 
engineering and dependable 
performance, Quadram 
passes the test. 
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NEW 
MATRIX 
- PRINTER 
OUT PERFORMS 


datasoutlhn 


7/4. computer corporation 


INTRODUCING THE NEW DS220 


MULTI-MODE MATRIX PRINTER 


in the beginning was the Datasouth DS180. A printer 
that defined high performance printing, with a balance of 
high technology design and mechanical simplicity. A high 
throughput printer that produced clean hardcopy under the 
most severe conditions. 

Now there's the Datasouth 05220. A printer that raises 
those high performance standards and applies Datasouth 
technology to multiple printing tasks— all at one time. 

The Datasouth DS220 redefines high performance for 
multimode printing the way the DS180 did for data quality 
printing. 

For speed, the DS220 combines a 220 CPS print speed 
with servo-controlled logic seeking and high-speed tabbing 
over blank spaces. This allows the DS220 to zip instantly 
from one printable character to the next, In side-by-side 
tests of real-lask performance —not just spec-sheet compar- 
isons— the DS220 out performs its rivals time after time. 

For correspondence, the DS220 uses its 40 CPS bi 
directional NLQ mode to form characters with the precision 


and clarity you would expect from a word processing printer. 


And for graphics, the D$220 adds high performance 
artistry to popular microcomputer applications programs 
through high-resolution, dot-addressable output. Sharp 
new details emerge from business charts and graphs, and 
from engineering drawings. 


HIGH | 
PERF ORMANCE 


The sum is even more than three printers in one. The 
D5220 offers a total of eleven different pitches and fonts 
along with seven international character sets. Plus non- 
volatile space for up to 64 do-it-yourself characters for 
downloading from the host computer. 

And those are just the printing capabilities. In other 
respects, the DS220 outperforms not just itself but virtually 
every other printer on the market, Its front panel program- 
ming sets new standards in user friendly printer ergonomics, 
Its four digit LED display and push button panel allow pro- 
gramming of over fifty features, with a minimum of fuss 
and confusion. Those features include a variety of interlace 
and communications selections that allow compatibility 
with a wide range of mini and microcomputers. And the 
D5220 handles six part forms with its adjustable tractor feed, 
as well as cut sheets and letterhead with its friction feed 

Best of all, the DS220 advances all the engineering, 
design and mechanical virtues established by its forerunner, 
the DS180. In the Datasouth tradition, the D5220 is made 
to run virtually nonstop in a wide variety of applications 


Test drive three high performance printers in one— 
the multimode DS220 

Call for details and the name ol your nearest Datasouth 
sales/service distributor. 


HIGH 
PERFORMANCE 
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The Fourth National 
Computer Graphics 
Association Conference 


Graphics hardware is better, faster, and cheaper—but the software 
still lags behind 


by Alexander Pournelle 


Photo 1: A view of McCormick Place, where NCGA 1983 was held. (Photo by the author.) 
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The National Computer Graphics 
Association (NCGA) Conference is to 
computer graphics what the National 
Computer Conference (NCC) is to 
the entire computer industry. All the 
manufacturers go to the NCGA show 
to exhibit their latest in picture- 
making equipment. The conference 
is only about a quarter the size of the 
NCC, but that means there's a fight- 
ing chance one person can see the 
whole show. (Some of the companies 
represented at NCGA and SIG- 
GRAPH are listed in the text box at 
the end of this article.) 

This summer's NCGA was held in 
Chicago's McCormick Place, the 
largest convention hall in the United 
States (see photo 1). I spent only two 
days at the show last year. I was at 
this year's for four solid days and still 
didn't see every booth and exhibit. 

What can these newfangled ma- 
chines do that Aunt Rhoda's Atari 
can't? Well, an Atari 800 can display 
only eight colors at a time on a field 
of 320 by 192 pixels (picture 
elements). The very best in computer 
graphics displays are 4096 by 4096 
pixels and can display over 16 million 
colors. Top-of-the-line machinery can 
write at more than 10 million pixels 
per second, making images move in- 
credibly fast. Only the most demand- 
ing applications can currently justify 
the high price (530,000 and up) that 
quality demands. Prices are falling, 
however, What was $100,000 last year 
is now $50,000. 

The theme of 1982's NCGA confer- 
ence was electronic drafting. This 
year, the focus moved to electronic 
graphs. Businessmen surpass engi- 
neers as the largest market segment, 
Businesses want "presentation graph- 
ics—bar and line graphs, pie charts— 
and they're willing to pay a lot for 
them. The tone of this year's NCCA 
show was quite different from last 
year's, Electronic drafting and 
CAD/CAM (computer-aided design/ 
computer-aided manufacture), al- 
though still very important, were 
second-place topics behind presenta- 
tion graphics. Office automation 
(which overlaps the graphics in- 
dustry) and imaging tied for third 
place. New companies making one or 
two graphics devices were the most 


exciting part of the show, as always, 

Robert Heinlein fans will be hap- 
py to know that Drafting Dan, from 
the book Door into Summer, is alive 
and well. Heinlein described Dan as 
a cross between a drafting table and 
a typewriter but didn't predict that 
plans would be laid out on a video 
display before pen ever touched 
paper. Tedious redrawing for engi- 
neering change orders can be all but 
eliminated with current CAD/CAM 
equipment. 

Why are so many people interested 
in business graphics? It seems that 
designing a building is less important 
than presenting last year's sales 
figures in color, Management wants 
more productivity; color graphs can 
be drawn by computer much more 


Drawing software at 
the conference ranged 
from poor to good. 


quickly than by hand. The data is 
available before ifs out of date. 
"Graphics at Work" was the show's 
official theme, but "Improving 
Business Communications" would be 
more accurate. 

What are people in business doing 
with computer graphics? They're do- 
ing lines, bars, and pies: the three 
basic chart groups. I thought it was 
tragic to see so much equipment 
making such unimaginative pictures. 
Ican only hope this will change. (For 
the author's report on a show em- 
phasizing more imaginative graphics, 
see the text box at the end of this 
article.) 

Last year I complained about the 
lack of games at the conference; it's 
a shame because games can demon- 
strate just what all this incredible 
machinery can do. This year I figured 
out why there are no garnes: credi- 
bility, The attitude I encountered 
was, "Can you imagine some cor- 
porate vice-president walking up to 
my booth and seeing Star Raiders? 
He'd never buy anything from me!" 


Show Highlights and Lowlights 
Interest in graphics is accelerating— 
the NCGA show grew about 20 per- 


cent in floor space this year; already 
the number of companies signed up 
for 1984's show exceeds the number 
of this year’s exhibitors. The highlight 
of 1983's show was galloping tech- 
nology that's resulting in some out- 
standing equipment with 

potential. The show's lowlight was 
the drawing software, which trans- 
lates the operator's (or artist's) com- 
mands into pictures. Drawing soft- 
ware at the conference ranged from 
poor to good; none of it was 
excellent. 

The drawing software current]y 
available enables you to draw lines, 
boxes, shades, circles, planes, and so 
on, but it lags behind the hardware 
by two years or so. Like most micro- 
computer software, it's not very self- 
explanatory or helpful. Slowly, 
microcomputer software has im- 
proved; theres a bunch that is really 
outstanding. I see that trend in draw- 
ing programs. A major cause of the 
lag is that companies formed to make 
new graphics products usually make 
hardware. If they write any software, 
it is often to test their new boards. As 
a result, the new guys on the block 
(and there are a lot of them) have in- 
credibly powerful hardware but 
nothing to do with it, When the IBM 
Personal Computer was announced, 
little software was available. The 
situation improved when software 
writers saw the enormous potential 
market. The graphics market is 
perhaps less concentrated but almost 
as large as the PC software market. 


New Product Profiles 

Shows are horrible places to get 
any in-depth data on new products; 
nothing works perfectly One com- 
pany's main processor died the first 
afternoon of NCGA and wasn't re- 
vived until the next day. On the other 
hand, shows are great if you're wor- 
ried about a company's product 
reliability. Electronics are notorious 
for breaking when moved. 

Prices are plummeting. New, low- 
priced, medium-performance, medi- 
um-density boards were everywhere 
this year. Of course, low price to peo- 
ple in the graphics industry means 
$4000 and up because they’re used to 
paying $40,000. 
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Photo 2: Color graphics from the Rampage board by Parallax Systems. The Rampage cur- 
rently runs on LSI-11 machines, including the Heath H-11. (Photo by the author.) 


A new product of interest is the 
Rampage, a low-priced, high-perfor- 
mance, medium-density board. The 
manufacturer, Parallax Systems Inc., 
started (of course) in a garage. Seven 
ex-employees of other graphics com- 
panies thought they could do better 
than their old bosses. 

They may have been right. The 
Rampage awed other design engi- 
neers at the show. They would come 
over to the Parallax booth, quietly 
watch some demonstrations, then 
return later with more designers. 
What was so impressive was not the 
actual pictures being displayed but 
the speed with which they could be 
manipulated. Photo 2 shows the 
Parallax company logo in transpar- 
ency; note how the lines behind it are 
dashed. The Rampage can switch 
quickly between this translucent 
mode and hidden-line mode (in 
which none of the back side shows). 
The board (about $7000) is priced at 
less than a quarter of the nearest 
competition. Currently, the Rampage 
works only on the Digital Equipment 
Corp. (DEC) Q-bus, although 
Parallax plans to make different ver- 
sions available quickly. 

3M (you know, the makers of 
Scotch Tape) announced an interest- 
ing item: a fast overhead-transpar- 
ency maker. Expect it at your graph- 
ics service bureau late this year or 
early next. 

CP/M has long lacked any kind of 
graphics standard. Digital Research 
Inc. (DR) formulated what it calls 
GSX, or Graphics System Extension, 
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but almost no companies use it. The 
Visual 1050, a CP/M-based machine 
(see photo 3) that has true mono- 


chrome dot graphics (640 by 300) 
built in at no extra cost, debuted at 
NCGA. The 1050 uses DR's GSX, can 
emulate a DEC VT-100, and comes 
with Wordstar, Multiplan, CBASIC, 
and CP/M 3.0; it should be available 
by the time you read this. 

Speaking of CP/M, DR had better 
watch out for Unix. 1 was surprised 
last year to see so many CP/M-com- 
patible machines but was more sur- 
prised this year to see a great switch- 
over to Unix and Unix-like operating 
systems. Graphics depend partially 
on operating systems for portability, 
and CP/M is still not set up properly 
for graphics. 

As IBM PC look-alikes proliferate in 
the micro world, so do DEC VT-100 
and Tektronix Inc. 4014 look-alikes in 
the graphics world. There are many 


Photo 3: Visual Technology's first move from terminals to computers. This version of the 1050, 
with software, two drives, CP/M 3.0, and manuals, lists for $2695. True dot graphics are 
displayed with text. (Photo by the author.) 


Circle 502 on Inquiry card. 


"P, 


Small In Price, Big In Performance 


You could save lots of money by purchasing our Apple € compatible floppy 
drives when you buy your computer—but don't despair, even if you have already 
bought your Apple or Apple compatible computer, our add-on floppy drives will 
still save you dollars. 


Our drives are not only small in price and size but they are big in performance. 
Our half-high drive (41 millimeters high) is half the size of the standard Apple 
drive. The half-high drive provides a big 160K bytes of dual density storage 
running either DOS 3.2 or 3.3. Our contemporary slim line styling, cooling 
louvers, auto eject of diskette for operator convenience, a unique quick-release 
controller cable, and a fast 12 milliseconds head access time are features that 
you won't find at any price. 


Small price, small size and big performance is not all that you get. Our 8000 hour 
Mean Time Between Failures is one of the highest reliability factors in the 
industry. That means trouble free operation! 


The WTI Half Track'" is available in both the first and second drives. The first 
drive comes with software, controller card, cable and a complete instruction 
manual. The second drive priced lower than the first, comes with cable and 
instruction manual. Both drives are available right now. 


atk OL Apple Computer, Inc. Half Track is a trademark of WTEC 


For more information, see your local computer dealer or call or write: 


COMPUTER & PERIPHERAL PRODUCTS 
1530 South Sinclair, Anaheim, CA 92806 (714) 978-9820 


The Changing Face 


Computer graphics systems are usual- 
ly composed of the same basic parts. 
First, there’s the operator, without 
whom not much gets done. Next is the 
main processor or host computer, which 
does the thinking. Then there's the 
display computer, which holds and may 
process the image being displayed. 
These pictures or images are displayed 
on a video monitor, which is much like 
the guts of your television set. The soft- 
ware controls everything. 

Getting data into the computer re- 
quires input devices such as mice, bit 
pads, trackballs, keyboards, and video 
cameras. For more permanent image 
copies, there are output devices like 
plotters, printers, and slide cameras. 
Communications links, usually cables, 
connect all these parts, À typical com- 
puter graphics system is shown in the 
photo below. 

The division between these parts is 
somewhat arbitrary; the host com- 
puter, for instance, may be part of the 
graphics system. There may be only one 
processor hosting and displaying (as in 
Apple Computer Inc's Lisa). However 
the parts fall together, the sum is only 
as fast as its weakest link. That weak 
link is often the controlling software. 


Standards 
The difficulty of moving software 
from one machine to another is direct- 


of Computer Graphics 


ly proportional to the differences be- 
tween the two machines. That's why the 
whole graphics industry has decided on 
some de facto standards and one for- 
malized one. The formalized standard 
is the ACM/SIGGRAPH CORE stan- 
dard. Unfortunately, it came along too 
late for universal acceptance. Many 
machines conform to it, but older, less 
ambitious standards—namely PLOTIO 
and FORTRAN-—are still prevalent. 
PLOTIO was designed by Tektronix 
more than 10 years ago so that FOR- 
TRAN could draw pictures on 
the then-new Tektronix graphics ter- 
minals. One Tektronix employee ad- 
mitted no one ever expected PLOTIO to 
survive longer than five years. But like 
color television and the QWERTY key- 
board, any standard will survive if 
enough units are in the field. The same 
reasoning applies to FORTRAN, which 
has become self-perpetuating. Every 
new machine must have a FORTRAN 
compiler: no one wants to rewrite that 
giant catalog of old programs, If this isn't 
depressing enough, one of the products 
at the NCGA show was a processor that 
ran FORTRAN directly in microcode, 
Graphics systems come in two types: 
raster and vector. A television is a raster 
device—pictures are drawn from left to 
right across the screen, a line at a time. 
In vector graphics, the lines in a picture 
are drawn contiguously; ta draw a 


A complete graphics system that includes an Apple He (background left) and a Jupiter 7 
(foreground right). Commands are entered with a Summagraphics bit-pad pointer, 
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square, vector graphics draws all four 
sides, one at a time. (See Gregg 
Williams’ article “A Graphics Primer,” 
November 1982 BYTE, page 448 for 
more information.) Vector graphics 
machines are slowly losing their posi- 
tion; even CAD/CAM systems, the 
largest users of vector graphics, are 
switching to raster. Vector may never die 
out completely, but raster will be what 
the majority use. 


Two Strategies for Generating 
Images 

Generating computer pictures re- 
quires much data manipulation. One 
photo represents millions of operations 
by the computer. These operations can 
be performed either directly by special- 
purpose hardware or by special- 
purpose software running on a general- 
purpose computer. 

Among those who generate video and 
film computer graphics are followers of 
both camps. Lucasfilm, the company 
that brought you the Return of the Jedi 
graphics, uses a lot of specialized hard- 
ware. Digital Productions owns a Cray-1, 
a very fast general-purpose mainframe, 
and doesn’t use much specialized hard- 
ware. Both approaches have their pluses 
and minuses. Hardware takes longer to 
realize but can manipulate very quick- 
ly. Developing software that generates 
images takes less time than developing 
hardware, but the finished software isn't 
as fast as special-purpose hardware. A 
combination of new hardware and soft- 
ware is much more difficult to coor- 
dinate; at least some items should be 
“stock” or familiar. 


Communications 

Computers usually talk to terminals 
and modems in “serial” fashion: one bit 
at a time. The most popular method of 
communicating, the RS-232C port, is 
susceptible to noise, can work only over 
short distances (25 feet), and is com- 
paratively slow (only up to about 1000 
characters per second). Two much more 
modern methods of communicating 
serially are the R5-422A and RS-423A 
ports, but the industry, largely due to 
inertia, has not yet changed to these 
standards. It's unfortunate because 
these newer communications standards 
solve the problems of the RS-232C and 
run very fast. Speed is important 


because most display and host com- 
puters can run much faster than the line 
between them, which means screen up- 
dates (displaying new pictures) take 
longer than they ought to. I know of no 
computer company (graphics or other- 
wise) that uses RS-422A or RS-423A 
ports to move data. In the graphics field, 
I had hoped ta see optional RS-422A on 
some terminals and computers, but it 
didn't happen this year. Sooner or later, 
at least one company will offer R5-422A 
and RS-232C ports, and the ball will roll. 
A really fast terminal is especially im- 
portant in graphics because a nice pic- 
ture can be as long as 25,000 words. 


Portrait of the Computer 
as a Young Artist 

I'm not a very good draftsman or ar- 
tist. With a computer, I can draw 
straight lines; more important, I can 
erase. Artists and nonartists alike can 
benefit from computerized graphics sys- 
tems. Nonartists benefit because an- 
other means of communication opens 
for them; artists benefit because the 
drudgery, the repetitive work is less- 
ened. If the world wants “boilerplate” 
pies, bars, and lines, it can have them 
quickly and professionally. 

Computers are great for the commer- 
cial arts, but what about the fine arts? 
The photo at right shows an image that 
could qualify as an example of either 
commercial or fine art. At SIGGRAPH, 
there is an art show just for computer 
graphics art. 

I don't think artists will be replaced 
by computers. Instead, the drudge work 
will be automated, leaving more time for 
creative work. À computer can be an 
artist's tool, just as premade brushes are 
a tool. Soon, an artist will be able to 
walk into an art supply store and buy 
a new reflections package as he would 
a tube of gouache. This will be a sort of 
industrial revolution for art. 

There is, however, one major con- 
troversy. When is art actually original? 
If I have the tools, it doesn't take long 
to set up the machine to make a really 
beautiful drawing. But I didn't do the 
work of painting the reflections—the 
computer did, with software someone 
else may have written. The problem will 
fade in importance as the public 
becomes more familiar with computer 
pictures and more demanding about 


Is it commercial art or fine art? Eleanor Matthews used the Beacon Illustrator system by 
Florida Computer Graphics to produce this picture. The Beacon has a point resolution 
of 640 by 480, but the pictures resolution was increased to 2000 by 2000 with Matrix 
Corp's Lasergraphics enhancer unit. The image was then photographed with a Matrix QCR. 


what it sees. The problem of judging 
originality should lessen as graphics ac- 


quire a history. 


What It’s All Good For 

Education: Schools and computer 
graphics will go well together. Consider 
how much easier teaching economics 
would be if graphs of demand curves 
and gross national product could be 
changed instantly. If students could ac- 
cess and experiment with the data, 
“math phobia” could be conquered. 

Such developments await lower 
prices, better software, and teacher ac- 
ceptance. The first two are inevitable. 
An Apple or IBM PC would suffice in 
the classroom, although not as well as 
a larger machine. With the coming 
precipitous drops in prices, such tools 
could be in common use in less than 
five years. 

Office; Computers are slowly being 
accepted in the workplace. Computer 
graphics lag behind office automation 
in businesses. Word processing is still 
used only by word-processing special- 
ists, not by managers. 

But many people entering the work- 
force now have grown up with com- 


puters and aren't afraid to type. They 
will help their coworkers learn to use 
computers. Almost every office in mid- 
dle management will have its own ter- 
minal in five years, if only because in- 
teroffice mail and electronic memos are 
so much easier than the paper equiva- 
lents. The trend of acceptance will slow- 
ly come to include graphics, too. After 
a while, almost everyone will latch on 
to the simple graphics triumvirate, 
bar/line/pie, although artists will still be 
called to make the more complicated 
drawings. 


Engineering Productivity 

Because there arent enough engi- 
neers, we have to make the ones we 
have work faster. Blueprint changes no 
longer need be a slow and tedious pro- 
cess. The next barrier is that every 
engineer will want to have a terminal on 
his desk rather than wait in line for one 
Of a few terminals. When prices come 
down, terminals will proliferate very 
quickly just as soon as management 
realizes how much more can be accom- 
plished. Several companies, notably 
Apollo and Versatec, are pushing such 
combined officelengineering networks. 
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Photo 4: An example of computer-aided 
design. This DEC schematic demonstrates just 
how much detail the best equipment can show. 
On the original screen, you could see the 
tiniest writing in the bottom right corner. 
(Photo by the author, taken from a Conrac 
monitor using a Lexidata generator with DEC 
graphics data.) 


of these terminals out on the market 
today and ample software, too. In a 
surprise move, Tektronix has brought 
out a relatively low-cost line of ter- 
minals that emulate both a VT-100 
and Tektronix's own 4014 with color. 
At $4000 to $8000, the 4100 family is 
going to be very popular. 

Last year I said that Conrac (a long- 
time maker of video monitors) didn't 
want to be overrun by the Japanese 
and was quickening its usually 
sedentary pace of product introduc- 
tion. It displayed several new prod- 
ucts, including what I thought was 
the best monitor at the show. It was 
a 19-inch 60-Hz noninterlaced model 
that was great to watch. Photo 4 
shows an image from that monitor; 
I warn you that it looks better in 
person. 

If picture quality is of major impor- 
tance to you, a dedicated camera is 
in order. Polaroid Corp. has now 
entered the graphics camera market 
with low- to medium-priced ($2000 to 
$7500) camera packages that attach to 
IBM PCs or Apples and make trans- 
parencies, prints, or slides. The 
Videoprinter line was making im- 
pressive screen copies from an IBM 
PC. Lang Systems Inc., maker of the 
Videoslide recorder, was worried 
about such large competition, but its 
unit is more adaptable than Pola- 
roid’s, The market should support 
both. These cameras don't do much 
more than take a picture from a 
screen. That means the picture's 
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resolution—how many dots high and 
wide—is the same as your screen’s. 
More ambitious pictures, ones with 
more colors and more dots, require 
more ambitious hardware to smooth 
out jagged lines, use more natural 
colors, and so on. Such hardware is 
expensive but impressive. 

If your needs are greater than your 
budget, a graphics service bureau, 
which takes your data and returns 
finished graphics, is still the way to 
go. Hardware investments are lower 
because most of the expensive equip- 
ment is theirs, not yours. You send 
your picture data over a modem and 
they photograph and return your pic- 
tures, usually in two days. Most 
bureaus automatically remove jags 
and beautify your pictures. If you're 
worried about others seeing your 
valuable data, most service bureaus 
will send your pictures back undevel- 
oped. Bureaus charge between $5 
and $15 a slide (less for large orders). 

True 3-D was before its time and re- 
mains a pretty sideshow. Obviously, 
true three-dimensional display (as 
compared to three-dimensional pro- 
jection on a two-dimensional picture 
tube) is a powerful tool, but it's yet 
to be perfected or accepted. I hope 
I'm at the show when holographic 
computer graphics are first demon- 
strated; it will be an exciting mile- 
stone. 

The prize for best give-away item 
goes to Jupiter Systems for its “Show 
Hospitality Sweet,’ a chocolate 
shaped like the planet Jupiter, com- 
plete with red spot. Jupiter also 
showed off its new Jupiter 12, a com- 
puter graphics workstation with 
higher resolution than the Jupiter 7. 

The Works, scheduled to be the first 
all-computer-graphics, full-length 
motion picture, is still stalled without 
enough capital. The world will wait 
another year. 

Commercial graphics houses are 
producing. Digital Productions is 
handling the space footage for The 
Last Starfighier, to be released next 
year. The company is rumored to be 
working on good computer models 
of the human figure, too. I wish I 
could show you some pictures, but 
Digital Productions is understand- 
ably secretive. 


Photo 5: The Enter Computer Sweet-P plot- 
ter fits into a briefcase and is relatively light. 
The pen moves in one direction only; the paper 
moves in the opposite direction. Enter has 
made plots "up to 10 feet long" on the Sweet- 
P using this feature, (Photo by the author.) 


Networks and Graphics 

Versatec's network, called the Ex- 
pert, is based on the ill-marketed 
Xerox Star and combines office auto- 
mation and CAD, Versatec (a division 
of Xerox) is more famous for a laser 
printer/plotter that intersperses pic- 
tures and text. The unit does a pro- 
fessional job, and I've noticed only 
one problem: the text doesn't look as 
good as phototypeset text, which I'm 
told is a function of how many dots 
per inch are laid down. The new gen- 
eration of laser printers should be an 
improvement, 

Apollo Computer Inc’s Domain 
network is meant more for office 
automation than design, although it 
does both. It has some very impor- 
tant network features. You can access 
data from other nodes (terminals) as 
easily as from your own, which 
means you can get a program from 
your coworker's disk and run it or 
send files to any printer on the net- 
work. The network has some am- 
bitious security provisions. One im- 
portant security item: each terminal 
has a floppy disk, so you can take 
your data with you. Why don't the 
micro companies sell a network like 
this? 

At the moment, the cost of such 
networks prohibits giving every user 
a terminal, but don't be surprised if 
this changes in two years. 


Some Product Developments 
You may have seen their ads: Enter 


Introducing the powerful, multi-processing 


The turbo-charged 
system with outstanding 
performance. 

The new North Star HORIZON 
8/16 microcomputer can handle 
up to eight individual users, 
supporting both 8-bit and 16-bit 
applications simultaneously. 

Its advanced, multi-processor 
architecture makes this powerful 
performance possible. Unlike 
other multi-user systems, the 
HORIZON 8/16 doesn't load up 
its users on a single processor; 
instead, it provides a dedicated 
processor for each individual 
user — at a cost no greater than 
that of conventional multi-user 
systems. 

The result? No degradation 
in processing performance, even 
when there are eight users on 
the system. 


2.8050 ` —— Inc. 
TurboDOS iso e k of Soltwore 
2000, Inc. CP/*^-B0, CP/M-86, MP/M ond CP/M ore 
ether trademarks or registered Irademarks of Digital 
Research inc. 


Systems serviced natiomwide by MAI/ Sorbus Service Division. 
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And North Star's industry 
standard 5-100 bus gives you the 
flexibility to choose your options 
and tailor the system to meet 
your specific requirements. 

What's more, the new North 
Star TurboDOS" is many times 
faster than standard, multi- 
user operating systems — and is 
compatible with CP/M-807 
CP/M-86* and MP/M™ 

As for reliability over 30,000 
first generation HORIZONS are 
still in use. And each of these 
can be easily upgroded to the 
new 8/16 architecture. 

The HORIZON 8/16 out- 
performs everything in its class. 
Costs no more. And is the only 
multi-user micro designed to 


HORIZON 8/16 from North Star. 


meet your needs for today, and 
tomorrow —simply by plugging 
in the options you select. 

You can discover North Star's 
HORIZON 8/16 at more than 
1,000 computer stores and system 
houses nationwide. Call 800- 
722-STAR for the location 
nearest you. Or write North Star 
Computers, Inc., 14440 Catalina 
Street, San Leandro, CA 94577. 


The Ovich Grown Fon 
COMPUTER ANY 
Company 


Photo 6: This image was drawn by hand. The 
artist used a Summagraphics bit pad and sofl- 
ware designed for drawing by hand. The sys- 
tem, put together by New England Technol- 
ogy, uses a Jupiter 7 and an Apple Ile. (Photo 
by Quick Brown Fox.) 


Computer Corp. has a cute little plot- 
ter it calls the Sweet-P (see photo 5). 
Unlike the more advanced plotters, 
the Sweet-P is easily interfaced to 
most common micros over a Cen- 
tronics or RS-232C line. Enter showed 
the Sweet-P working on a Compaq 
and a Kaypro II. Plot commands can 
be sent in an MBASIC LPRINT state- 
ment, meaning you don't need very 
sophisticated software to make some 
rather impressive graphs. Plot pens 
are changed by hand. Epson America 
Inc., the world's largest volume- 
manufacturer of printers, has selected 
the $795 Sweet-P as the companion 
to its QX-10 computer. 

Eagle Computers makes more than 
computers: Eagle started as Audio 
Visual Laboratories and then 
branched into computers. This ex- 
plains the keyboard on its IBM PC 
work-alikes; it has keys marked with 
visual terms such as “enhance.” Now 
there is a combination product: "A 
complete desktop computer graphics 
system" that includes a digitizing 
pad, an 8086-based computer, a high- 
resolution monitor, and a camera. 

Ithaca Intersystems, an 5-100 com- 
puter company, brought out the 
Graphos VT-100-compatible color 
graphics terminal. The Graphos has 
a screen resolution of 640 by 480 
pixels; it supports up to 16 windows 
or independent screens within the 
screen. Each of these windows can 
display 16 different colors. Graphos 
starts at $8000 (a Iot less than most 
of its competition) and can be ex- 
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panded to include an 5-100 card cage. 
I asked the Ithaca people why a nice 
S-100 company is going into graphics, 
and they said they didn't want to stay 
a nice little S-100 company. Bravo. 
Computer graphics can be created 
two ways: from scratch (by hand, as 
in photo 6) or from real-world data 
(photos, maps, diagrams, or any tele- 
vision image). The second method is 
called imaging, a very powerful tool. 
Imaging is used in medicine to “clean 
up” x-rays and CAT scans. Space and 
astronomical photographs are en- 
hanced on similar equipment. Gould 
Inc.'s DeAnza Imaging and Graphics 
division had what I thought was the 
best imaging equipment at the show. 
DeAnza was showing images good 
enough to eat (see photo 7). 


Color Picture Tubes 

Color “bottles” are all foreign- 
made, mostly in Japan. The Ameri- 
can firms have given up without a 
fight. American graphics companies 
would love to use domestic tube; it’s 
often the only foreign-built part in 
their machines. But unless some 
more elegant display method comes 
along, the foreign monopoly is like- 
ly to continue. 

There's still no replacement for the 
television picture tube. IBM an- 
nounced a step toward it at NCC: a 
dense plasma display (July 1983 
BYTE, page 297) which it had work- 
ing on a PC. The display doesn’t offer 
color and it isn’t cheap, but the only 
vacuum tube most of us use is closer 
to being replaced. I won't be sorry to 


Photo 7: Tasty imaging. This picture was first taken with a high-quality television camera, 
digitized, then stored on disk; what you see here was shot from a monitor. Such images can 
be called up at any time and manipulated; you could zoom in, enhance one section of the pic- 
ture, save that result, then return to the original. (Photo by the author.) 


Filters current 
f. from wall outlet 
| The reality is that power from your wall 
outlet is far from pure. There is AC line 
noise—Radio Frequency Interference 
or RFi—which is the cause of snow on 


your TV screen when an appliance is 
switched on. Line noise is interpreted ' 
by your PC as data. The results? Errors. 
Crashed programs. Memory losses. 
Surges—a sudden increase in 

power; and spikes—sharp, high volt- 
age transients add to the pollution. 
Caused by the start/stop of inductive 


devices, distant lightning, even electric 
company power rerouting, they too 
can confuse the computer or even 
| damage the PC's intricate circuits. 
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-plug in a peripk 


For exariple: You connect your PC ti toa 

multi-outlet power strip containing pro- 
tective circuitry. This quards against tran- 
sients from the wall outlet. But then you. 


eral, such as a printer, to 
the same outlet strip. 
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Operating NEPOS 
ate line noise that feeds back through 
the outlet strip into the computer. 

With the unique PC Saver replace- 
mentline cord you're protected against 
both sources of power problems. 

An L type filter attenuates common 
and transverse mode noise. Surges 
and spikes are clipped to a safe 133 volt 
RMS/189 Volt DC level. 
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Fits Most Personal Computers 


The PC Saver replacement power cord 
fits the IBM PC and PC-XT, all Apples, 
DEC, Radio Shack, Compaq, and — 
more, Also peripherals 

and test equipment. 


" 


= 


Only $39.95 at your local dealer. 
For phone or mail orders please include $2.50 
shipping and handling. New York State residents 
add applicable sales tax. 

VISA and MASTERCARD accepted. 


Kensington Microware Ltd 
919 3rd Avenue, New York, NY 10022 
(212) 486 7707 Tix: 235200 KEN UR 
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see it go. By decade's end, all-in-one 
computers and terminals will op- 
tionally come with something other 
than a picture tube. The tube will 
never die out; it’s like black-and- 
white film—too familiar and too 
capable to become obsolete. But the 
competition will have advantages: 
smaller computers, lower power con- 


sumption, fewer parts to align, The 
new displays will represent the single 
largest change in computer com- 
ponents since magnetic cores were 
replaced by memory chips. 


Competition 
The Japanese aren't here yet. They 
displayed a few interesting things at 


For More Information 


Slide makers and graphics photo- 
graphic recorders: 

Lang Systems Inc. 

1392 Borregus Ave. 

Sunnyvale, CA 94086 

(408) 734-3332 


Polaroid Corp. 

575 Technology Sq. 
Cambridge, MA 02139 
(617) 577-2000 


Sweet-P plotter: 

Enter Computer Inc. 

6867 Nancy Ridge Dr., Suite D 
San Diego, CA 92121 

(619) 450-0601 


Fiber optics communications: 
Artel Communications Carp. 
POB 100, West Side Station 
Worcester, MA 01602 

(617) 752-5690 


Video monitors: 
Amtron Corp. 

5620 Freedom Blvd. 
Aptos, CA 95003 
(408) 688-4445 


Overhead (Vue-Graph) maker: 
3M Audio Visual Division, AV82-19 
POB 33600 

Saint Faul, MN 55133 


Jupiter series of graphics terminals: 
Jupiter Systems 

2126 Sixth St. 

Berkeley, CA 94710 

(415) 644-1024 


Office automation networks with 
graphics: 

Versatec, a division of Xerox 

2710 Walsh Ave. 

Santa Clam, CA 95051 

(408) 988-2800 
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Apollo Computer Inc. 
15 Elizabeth Dr. 
Chelmsford, MA 01824 
(617) 256-6600 


Image-processing systems: 
Gould Inc., DeAnza Imaging and 
Graphics Division 

18/0 Lundy Ave. 

San Jose, CA 95131 

(408) 2637155 


Visual 1050 personal CP/M computer 
with graphics: 

Visual Technology Inc. 

540 Main St. 

Tewksbury, MA 01876 

(617) 851-5000 


Rampage fast graphics add-on board: 
Parallax Systems Inc. 

1030 East Duane Ave., Suite H 
Sunnyvale, CA 94086 

(408) 720-1600 


Color VT-100-compatible graphics 
terminals: 

Ithaca Intersystems Inc. 

200 East Buffalo, Box 91 

Ithaca, NY 14851 


Tektronix Inc. 

POB 500 

Beaverton, OR 97077 
(501) 644-0161 


Graphics presentation makers (soft- 
ware and hardware): 

New England Technology Group 

400 West Cummings Park 

Woburn, MA 01801 

(617) 938-8833 


Audio Visual Laboratories/Eagle 
500 Hillside Ave. 

Atlantic Highlands, NJ 07716-2197 
(201) 291-4400 


the conference but remain in the 
wings. Most companies are running 
scared of their competitors, foreign 
and domestic; consequently, devel- 
opment proceeds at a fast pace. No 
one wants to be blind-sided, especial- 
ly in an industry in which being hit 
unawares means waiting until the en- 
tire crowd passes over you. Because 


Antics animation software: 
Grove Park Studio Animations Lid. 
104 Grove Park 

Camberwell, London SES 8LE 
England 


AC gas discharge plasma display: 
Photonics Technology 
POB 432 


Luckey, OH 43443 


Apple/IBM color graphics add-ons: 
Number Nine Computer Engineering Inc. 
POB 1802 

Hartford, CT 06144 

(203) 233-8134 


Software for Number Nine board: 
Visual Data Enterprises 

POB 30563 

Los Angeles, CA 90030 

(213) 250-4977 


Apple/IBM-based postproduction 
graphics equipment: 

Symtec Inc. 

15933 West Eight Mile Rd. 

Detroit, MI 48235 

(313) 272-2950 


Beacon Illustrator system: 
Florida Computer Graphics 
1000 Sandy Pond Rd. 

Lake Mary, FL 32216 

(305) 321-3000 


Graphics shows and associations: 
National Computer Graphics Association 
8401 Arlington Blod., Suite 601 
Fairfax, VA 22031 


Special Interest Group on Computer 
Graphics (SIGGRAPH) 

Association for Computing Machinery 
11] East Wacker Dr. 

Chicago, IL 60601 

(312) 644-6610 


ACEWriter Il 


Sophisticated word processing that's easy to learn 


ACECalc 


VisiCalc*-compatible spreadsheet analysis 
program with 80 columns of variable width 


ACE Display card 


yin. video display to a full 80 columns by 


ACE 80 CPU card 


Allows you to run CP/M and Apple® II 
programs 


ACE Dual Interface card 


Allows you to connect to local and remote 
printers, terminals, computers and other 
accessories 


@ Apple Il compatible Apple II compatible 
64K of RAM 64K of RAM 
Ulc Upper & lowercase Ulc Upper & lowercase 


Typewriter-style CA EEN Typewriter-style 


p keyboard keyboard 
m 12-key numeric pad 


pM 12-key numeric pad 
B. VisiCalc keys B, VisiCalc keys 


æ 50-watt power supply 42 50-watt power supply 
Built-in fan @ Built-in fan 


1983 


Better. 


And you thought Franklin 
was good before. 


Well, look at Franklin now. You'll find our ACE product line has 
rown and grown. To include sophisticated word processing. 
Sensational ret ce analysis. And an array of peripheral boards. 
So you can expand the capabilities of your ACE 1000 as your busi- 
ness neads increase. Our product line's not the only thing thats 
ant Franklin now has more than 1,000 authorized dealers 


4 


throughout the country. So, if you thought we were good before, RANKL 
come see us now. FRA NKLIN 


VisiCalc is de e — k. Visi Corp. - Better than ever. 


2128 Route 38; Cherry Hill, NJ 08002 Telephone: 609-482-5900; Telex: 837-385 
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neither hardware nor software can do 
much alone, the single technological 
“gotcha” is not as large a worry as the 
company that quietly goes for two 
years without a major product 
change and then announces a whole 
line of new machines. No one did 
that at this year's show, but I wonder 
if it won't happen in 1984. 

People frequently start graphics 
companies to compete with their 
former employers, often with direct 
product copies. Watch for a shakeout, 
with some "me-too" companies 
merging. One-product companies 
that don't branch out may find 
themselves in serious trouble. Will 
the market support four firms mak- 
ing exactly the same CAD/CAM 
equipment? 

For all of you who have read Tracy 
Kidder's The Soul of a New Machine, 
this won't come as a surprise. Data 
General (DG) announced the 
MV/10000, a more powerful MV/8000 
(the machine described in Kidder's 
book). The MV/8000 is a direct com- 


petitor of DEC's VAX 11/780 compu- 
ter, but the MV/1000 has no real com- 
petition (from DEC, anyway). One 
prominent DEC employee was over- 
heard saying DEC won't have any- 
thing for at least a year and a half to 
compete with the MV/10000. This is 
a perfect example of how a single 
product can stomp the competition. 
DEC will lose customers to DG the 
way DG lost customers to DEC, then 
DEC might come out with an ultra- 
VAX that takes customers from the 
MV/10000. 

Computer graphics require large 
amounts of data very quickly; most 
large color terminals have enormous 
cable bundles connecting them to 
their host. Fiber optic cables transmit 
over a much more modest light- 
conducting fiber, which Artel Corp. 
demonstrated by sending data from 
booth to booth over very thin cables. 
The image received wasn't quite as 
good as one transmitted by coaxial 
cable, but fiber optic lines really come 
into their own after about 50 feet. At 


The SIGGRAPH Conference 


The NCGA show focuses on the 
business side of graphics; the SIG- 
GRAPH conference focuses on inno- 
vation. SIGGRAPHs are run by the 
Special Interest Group on Graphics, 
which is part of the Association for 
Computing Machinery (an organiza- 
tion of computer professionals, stu- 
dents, and academicians). The confer- 
ence is officially named the "Annual 
Conference on Computer Graphics 
and Interactive Techniques, but 
everyone calls them SIGGRAPHs. 
This year’s, the tenth, was held in 
Detroit’s Cobo Hall in July. 

For a novice, SIGGRAPHs are much 
more engaging than NCGA shows. If 
you're curious about what Lucasfilm 
is Up to, want to make your own car- 
toons at home, or want a fast educa- 
tion on graphics, this conference is the 
place to be; you see the leading edge 
in computer graphics. Don't misun- 
derstand: the two conferences are dif- 
ferent in emphasis, not in quality. At 
SIGGRAPH, the emphasis is on the 
new, whether it's better pictures, bet- 


378 October 1983 © BYTE Publications Inc. 


ter machinery, faster computers, or 
new ways of using graphics. 

The art show was worth the trip 
alone, There were exhibits of “pic- 
tures" (wall hangings) and "videos" 
(moving pictures on videotape), both 
ranging from fair to superior. Several 
pieces required less than $15,000 in 
equipment, which is a modest invest- 
ment in this field. Encouragingly, 
much of the work came from schools 
with computer graphics courses. 

In addition to the att exhibit, there 
was a film and video show, About four 
hours of computer graphics were 
shown over two nights. The material 
ranged from pure art to pure entertain- 
ment. Demonstration reels included 
commercials, network logos, and pre- 
sentations. Not all of the notable ar- 
tistic films and videos were computer- 
generated; some were computer-en- 
hanced or hybrid (analog/digital) 
material. 

"ACT HI” six minutes of graphics 
synchronized to Philip Glass music, 
was an impressive piece. “Oua Oua,” 


longer distances, coaxial cables are 
susceptible to screen interference; 
fiber optic cables are not. 


What Next? 

Within five years, I think a lot of 
small businesses from interior deco- 
rators to tailors will make use of 
graphics. Home animators, archi- 
tects, and (of course) game designers 
already use graphics; watch for 
magazines like Computer Animator. 
Rock bands are already using graph- 
ics. Anyone who wants fast previews 
of reality without waiting for a drafts- 
man will appreciate CAD/CAM-type 
systems. We can expect graphics con- 
sulting houses to spring up the same 
way software companies have. High- 
density, low-cost computer graphics 
are as powerful a wave as the micro- 
computer revolution itself. 


Alex Pournelle is chief programmer at Workman 
Associates (112 Marion Ave., Pasadena, CA 91106). 
He also attends UC San Diego and is collaborating 
on a textbook. He would like to hear from people 
working on low-cost graphics visuals. 


made live by Ed Tannenbaum on his 
homebrew Apple-based system, was 
pure fun. The piece that elicited the 
greatest reaction from the crowd was 
a short segment (about 45 seconds 
long) from The Works, billed as the 
"first all-computer-generated, full- 
length motion picture.” This film was 
started by the New York Institute of 
Technologys Computer Graphics 
Laboratory about three years ago, but 
lack of computing power and money 
have delayed its completion. 

SIGGRAPH also sponsors one- and 
two-day courses on various topics 
within the field: computer-aided 
design (CAD), robotics, solids model- 
ing, animation, and so on. I attended 
most of the Introduction to Anima- 
tion course and was very impressed. 
Ilearned a lot about computer anima- 
tion and how much more there is to 
learn. 


More New Products 


Because NCGA and SIGGRAPH are 
Text box continued an page 380 


Its easy 
to make points 
when youre a pro. 


A frame from an animated film produced by the Nippon Animation Co., Tokyo, using the Antics software. 


Text box continued from page 378: 


only a month apart, I thought SIG- 
GRAPH would offer little new to see. 
But that was not the case. Several com- 
panies decided to skip NCGA and 
show off their new products only at 
SIGGRAPH. What follows is a short 
report on the newest and the best. 
For the Apple H or IBM Personal 
Computer user, there's a new series of 
high-resolution color boards from 
Number Nine Computer Engineering 
(named after the Beatles' song 
"Revolution Number Nine"). Starting 
as low as $895, this expandable board 


has software from Visual Data Enter- 


prises that lets you "paint" and draw 
on the screen and save images on an 
Apple disk. Based on the cursory look 


. I got at the system, l'd say Number 


— 


- mm 


Nine has a real winner. Most functions 
(zoom, pan, scroll, plane selection) are 
under software control. The board 
comes standard with 16 colors, 512 by 
512 resolution, and RGB-TTL interface. 
It's definitely worth examining if you 
want to do some home or business 
graphics. 

There is a lot of room between 


Number Nine and companies that 
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make equipment for the television net- 
works. Symtec Inc. announced the 
PGS III system for the Apple II or IBM 
PC. Designed to produce graphics for 
low- to medium-budget video projects, 
this box is good for postproduction 
work. It can't compete with network 
broadcast graphics and isn't meant to. 
At $2000 (black and white) to $10,000 
(deluxe color) the PGS III is much 
more affordable than the equipment 
the networks use. 

Plasma screens are here and they 
look great if you want a big, bright, 
monochrome (one-color) display. Pho- 
tonics Technology showed its 42- by 
42-inch orange plasma display, which 
is only %-inch thick. It's very easy to 
look at in any light; because it's 
transparent, you can put a drawing 
behind it for tracing. Although too ex- 
pensive for the average user, expect to 
find them commonly used for design 
conferences in five years. Considering 
that plasma units are very large 
(l-meter diagonal measure), they are 
the most rugged thing available. The 
army is using them for battlefield 
situation displays. 


IBM also believes in plasma displays. 


Big Blue exhibited a plasma display, in 

a terminal, that can shaw one to four 
separate tasks simultaneously. The 
unit is a smaller version of the Photon- 
ics display Only three things are 
wrong with it: it's $7000, uses 
EBCDIC, and has an Egyptian key- 
board. Well, hieroglyphic. The same 
people who brought you the most 
popular keyboard in America (the 
Selectric layout) now have one even 
more cryptic than the PC's. There's a 
little picture of an open lock on the 
Shift Lock key, and an arrow shaped 
like a reversed L on the Return key. 
Pardon my density, but I didn't figure 
out that the little open lock mea: 
“shift lock” English is more readable 
than pictograms, Didit pictograms go 
out with hieroglyphics? 


Graphics Engines 

You thought the 8087 was expensive: - 
most graphics involve crunching a 
whole lot of floating-point (i.e., real) 
numbers. Most computers aren't very 
good at this alone and need an add- 
on box or card to increase their speed, 
For instance, the chip that does this for 
the IBM PC (and other 8086/88 


This title frame, from a sequence designed by Nippon Animation, illustrates the coloring and shading capabilities of the Antics package. 


machines) is the Intel Corp, 8087, cur- 
rently about $100. Be happy that it's 
cheap. Real number crunching begins 
at “only” $50,000 for minis. Of course, 
those units are incredibly fast; they are 
required for the sheer numbers of 
calculations that graphics require. 

Cray Research was pushing the 
Cray-1 and its bigger brothers as 
graphics engines. Cray was the only 
company that didn't bring its own 
machine; the Cray-1 is a little hard to 
carry around. If the Mercedes is the 
sign that you've made it in Hollywood, 
the Cray (starting at $5 million) is the 
sign that you want to compute some 
pretty impressive graphics. 

More proof that FORTRAN will 
never die: the Antics animation soft- 
ware package is written in it. This 
package has been developed by a 
group in England called Grove Park 


Studio Animations Ltd. Antics (not 
related to ANTIC, the graphics chip in 
Ataris) works with most hardware (so 
you can upgrade your black boxes) 
and allows a great variety of creature 
and object animation. The photos 
above and at left are examples of 
Antics graphics. We have seen only 
the beginning of the revolution; there 
are concepts and wrinkles not even 
thought of yet. And yet Grove Park 
must use a 25-year-old language for 
portability. 

The Japanese embrace computer 
graphics with professional relish. They 
will be a force to reckon with. I expect 
them to use computer graphics to 


churn out more film animation. Cur- 


rently, just about all graphics equip- 
ment (except the TV tube) is Ameri- 
can-made, as is most innovation. But 
this is changing rapidly. The U.S. still 


has a lead but isn't accelerating fast 
enough to stay ahead. I think com- 
puter graphics will become a rage in 
Japan like cartoon animation is now. 

One problem with covering these 
shows is that there's too much to see. 
By Thursday, the day the exhibits 
closed, everyone was exhausted. 
Videos that had made people applaud 
or laugh on Monday were greeted 
with silence on Thursday. Such shows 
cause information overload. Even if 
only half the exhibitors have some- 
thing worth looking at, 10 minutes per 
booth works out to about 14 hours of 
looking at equipment. Then there's the 
art show, the film and video show, 
technical lectures, parties, and classes. 
Five full days is barely enough time to 
spend at SIGGRAPH if you're trying 
to cover everything. 
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` THE VICTORY FACTOR. MICROCOMPUTER 
ARCHITECTURE WITH NO END IN SIGHT. 


Real UNIX" Power. Real-Time Speed. tasks in as little as 100 psec. So now you 
can run several UNIX programs at once. 
Victory Computer Systems announces Or use your FACTOR to monitor auto- 
the FACTOR—the first 16 -bit multi-CPU mated equipment while simultaneously 
computer that gives you pure UNIX pro- processing words and data for up to 24 
gramming power with real-time response. fully supported users. 
We did it with a system architecture that 
simultaneously implements an entire array The VMEbus. Faster by a factor of 10. 
of 16-bit single board computers. Each 
SBC has its own MC68000" CPU, 256 The FACTOR's CPUs communicate 
kilobytes of dual-ported RAM, and over the VMEbus—an advanced new 
VRTX — a rugged, real-time software-on- backplane design with 6 card slots, 4 
silicon operating system that switches bus arbitration levels and 32 -bit address 
and data paths. At 20 megabytes per 


UNIX is a trademark ol Ball * I VRTX is a trademark of i : Ready inc. Ethernet is a trademark of Xerox 


Corporation MCBBOOO wí arois 
Inc UNIPLUS is a trademark of Unisott, Inc. 290 is a Irademark ot (nc. CP/M Is a trademark of Oota! Research, Inc "The VMEbus ts noon by Philips Pioaan, 
Mosiek, Motorola and Thompson-CSF. 


second, the non-multiplexed VMEbus is 
an order of magnitude faster than the bus 
implemented in today's most popular 
microcomputer systems. Even if you 
don't run a factory, the FACTOR's speed 
will mean faster throughput as your 
computing needs grow. And growth is 
what the Victory FACTOR is all about. 


Exponential Growth. FACTORED-In. 
The FACTOR's expansion-oriented 


architecture will take you far beyond 
today's performance horizons. In pro- 


trademark of Mot 


* 


cessor power. In multi-channel industrial 
1/0 flexibility. In on-board memory. In 
built-in mass storage options. In the 
number of fully supported users. And 
there's no end in sight. 

In designing a multi-user system with 
real-time speed, you've always had many 
factors to consider. 

Now there's just one. 


We've got more to tell you about the 
Victory FACTOR. To get the whole story, 
give us a call today. 


THE ARCHITECTURE DF INTELLIGENT COMPUTING. 


©Copyright 1983 Victory Computer Systems, Inc. 


Outside CA: 1-800-221-2419 
Inside CA: 408-295-4600 
Or TELEX 176-431 ANS; VICTORY SNJ 
OEM QUANTITY DISCOUNTS AVAILABLE 


System Hardware: 

D Each single board computer with: 16-bit 
MC68000 CPU, 256 Kb dual ported RAM, VATX 
real-time executive in PROM, 8 RS-232C serial 
poris, and a Centronics-compatible parallel port. 

D New international standard 20 Mb/sec VMEbus." 

D Optional 1 Mb RAM expansion board. 

O Mass storage: Hard disk, floppy disk, and removable 
cartridge hard disk built-in. (29-104 Mb UF) 

D Fully supports Motorola 2 MHz 170 bus and 
industrial control interface cards. 

D Alphanumeric terminals in green, international 
amber, or color. 

O Graphics terminats in monochrome or color. 

C Optional coprocessor board lor concurrent execution 
of CP/M” on four Z80's, each with its own 64Kb RAM. 


System Software: 
LJ UNIX (UNIPLUS") operating system (Includes "C" 


anguage). 

D) VRTX real-time operating system standard in PROM. 

O Available languages: SMC Basic; Fortran '77; Pascal 
(IEEE Standard); RMCOBOL ANS! '74 Standard 
(Ryan-McFarland). 

O Ethernet" local area network interface. 

C 3780, and 3270 data communications proloco. 


RY 


COMPUTER SYSTEMS INC. 


2055 GATEWAY PLACE SUITE 300 
SAN JOSE, CALIFORNIA 95110 
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Echonet 
Part 2: The Compiler 


How Echonet produces relocatable code 
from English-like programs 
by C. Bradford Barber 


Last month, I introduced Echonet with scenarios and 
a comparison to other programming systems. This 
month I'll show how Echonet works by examples and 
a glossary. The first example presents the Echonet con- 
cept and the second example describes, in detail, the 
Echonet compiler. 

In brief, programs in Echonet are entries and objects 
stored in an Echonet dictionary. Entries consist of an en- 
try name, an entry definition, and the relocatable machine 
code that causes a computer to perform the entry's task. 
Entries are defined by instructions that indicate other en- 
tries and objects. Objects contain data used by entries. 

Echonet describes programs in terms of their design. 
While programmers using other languages go through 
a cycle of establishing requirements and specifications, 
designing, encoding, testing, and maintenance, an 
Echonet user repeats a shorter cycle of idea, design, and 
test. The key is the Echonet dictionary, whose many en- 
tries offer a broad selection of preprogrammed functions. 
Each time a new program is designed, the Echonet dic- 
tionary is enhanced by that program for the next design 


cycle. 


Programming Languages 

Before studying Echonet, let's review how program- 
ming systems currently work. A programming system 
provides a programming language, an editor for writing 
programs, and an interpreter or compiler. Interpreters 
(e.g., most BASICs) execute a program one instruction 


Echonet is a trademark of Echo Systems Company 
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at a time, while compilers (e.g,, FORTRAN) translate a 
program into machine instructions. 

A programming language—whether it is compiled or 
interpreted—provides a fixed set of statements, opera- 
tions, and data types. À language's reference manual 
describes: 


estatements that specify actions; for example, the BASIC 
statement PRINT X prints the value of X 

eoperations that specify functions of one or more vari- 
ables; for example, X + Y computes the value of X plus Y 
edata types that describe variables; for example, an in- 
teger data type may be any whole number between 
—32768 and 432767 


When you write a program, you write a sequence of 
instructions, comments, and declarations. The follow- 
ing BASIC program prints 0, 1, 2, 3, 4, 5, etc., until you 
interrupt it; 


0010 REM PRINT NUMBERS 
0020 LET J = 0 

0030 PRINT J 

0040 LET] 2 ] +1 

0050 GO TO 30 


Line 10 is a comunent. The instruction at line 20 sets a 
variable, J, to zero. The instruction at line 30 prints the 
value of J. The instruction at line 40 increments J by add- 
ing 1 to the old value. The instruction at line 50 repeats 
execution starting at line 30. 

This program is short. Unfortunately, useful programs 


are much longer. Programs of 300 instructions, 3000 in- 
structions, and even 10,000 instructions are common. 


Invented Words, Mysterious Instructions 

Programs are unusual documents. They're heavy 
reading in both senses of the word. They are hard to read 
because programs are not written in English, nor are 
they really written in a programming language. Let's look 
at the short BASIC program. Not counting line numbers 
and comments, it contains eight words and notations 
provided by BASIC: LET, =, PRINT, LET, =, +, GO, and 
TO, L invented the other seven words and numbers for 
the program: J, 0, J, J, J, 1, and 30. This is not unusual— 
in a typical program, almost half of the words are in- 
vented for that program or for a collection of related 
programs. 

Besides invented words, programs contain mysterious 
instructions that the reader must decode. For example, 
line 40 of the BASIC program means "increment J" yet 
says "LET J = J + 1" 

If a program were written once and then forgotten, an 
invented language wouldn't be a problem. Unfortunate- 
ly, most programs are modified many times during their 
useful lives. Once the program ts finished, it is set aside. 
Soon it needs enhancement or correction. The program 
is modified, then set aside again until the next change. 
Each time, the program must be read. Each time, its 
mysteries must be decoded and understood. 


Echonet and Entries 

With Echonet, you write programs as understandable 
phrases. Let's look at an example entry used in solving 
the Hanoi Tower Puzzle. Figure 1 diagrams the puzzle. 
The aim is to move a stack of rings from one tower to 
another tower. You can move the topmost ring of a tower 
to any other tawer, but you cannot place a larger ring 


(1b) 


Figure 1: The Hanoi Tower Puzzle, Figure 1a shows the initial posi- 
tion, figure 1b the first move. The object is to transfer all ihe disks 
to another tower without ever placing a larger disk on a smaller one. 


on top of a smaller ring. Listing 1 shows some of the 
entries used in solving the Hanoi Tower Puzzle. Each 
entry has an entry name shown in bold type and an en- 
try definition written underneath. (In the following 
discussion, 1 have italicized words that have special 
meaning; for a glossary of these terms, see page 394.) 

The first entry in listing 1 moves the topmost ring of 
any tower in figure 1 to any other tower. It is one step 
in solving the Hanoi Tower Puzzle. It has an entry name 
(move TowerRing from HanoiTowerÁ to HanoiTowerB), 
an entry definition (the three lines following the entry 
name), and relocatable code (Echonet stores relocatable 
code for executing the entry or compiling other entries). 

The first entry definition in listing 1 is a sequence of 
three instructions with one instruction per line. Each in- 
struction in the sequence starts at the same column, In 
this way, the visual appearance of an entry corresponds 
to its internal structure. 

Each instruction in an entry definition indicates another 
entry. The three instructions in the first entry definition 
of listing 1 indicate the other three entries in listing 1. 
In turn, every instruction in these three entries indicates 
other entries (not shown) in an Echonet dictionary. 

In an Echonet dictionary, every entry has a unique en- 
try name, This makes all names unambiguous; given an 
entry name, both you and the computer can locate the 


entry. 


Objects 

In Echonet, words that start with a capital letter in- 
dicate objects. Table 1 lists the objects used in listing 1. 
Every object has an object name for indicating the object, 
data for describing the object, and data types for indicating 
entries by instructions. Objects are used as arguments, 
parameters, and data types. 

Data typing in Echonet is a way of using objects to 


Listing 1; Four entries used in solving the Hanoi Tower Puzzle. The 
name of each entry appears in boldface type, while its definition ap- 
pears below. 


move TowerRing from HanoifowerA to HanoiTowerB 
raise TowerRing above HanoiTowerA 
move TowerRing above HanoiTowerA to HanoiTowerB 
lower TowerRing onto HanoilowerB 

raise TowerKing above HanoiTower 


for ScreenLine from TowerRing. .position to above. ,HanoiTower 
erase TowerRing on Hanoilower at ScreenLine 
draw TowerRing on HanoiTower at next Higher. .ScreenLine 
move TowerRing above HanoiTowerA to HanoilowerB 
on line above. .HanoifowerA, move TowerRing from 
— — — HanoiTbwerA to HanoilowerB 
lower TowerRing onto HanoiTuwer 


for ScreenLine from above, HanoiTower to ortlopOf. .HanoiTower 
erase TowerRing on HanoiTower at next Higher. ScreenLine 
draw TowerRing on HanoiTower at ScreenLine 
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JUKI LETTER QUALITY, DAISY WHEEL PRINTERS ARE NOW AVAILABLE NATIONWIDE AT $6999? 


_ THE BEST 
PT 


There's no mystery about it! Juki's Model 6100 bi- directional, daisy wheel printers are full featured and priced right! 


Designed to perform word processing and graphic 
functions including bold face, subscript, superscript and 
shadow, the Model 6100 prints at 18 cps, has a propor- 
tional spacing control and utilizes 100 character drop-in 
daisy wheels. The Juki printer uses IBM Selectric Ribbons 
and is compatible to IBM, Apple, Osborne, Kaypro and 
most other personal computers. But that's no secret! 


REIR BEC E 


CONTACT YOUR JURE DISTRIBUTOR FOR THE DEALER LOCATION MOST CONVEMIENT FOR YOU 


ACORN DATA PRODUCTS | BUTLER ASSOCIATES, INC | COMPUTER SERVICES GENTRY ASSOCIATES, INC 
7304-L Soult Alton Way | 2A Winchester Street INTERNATIONAL CORP 7685 Currency Drive 
Caghewood, CO 80112 Newton. MA 02161 905 Boulevard Last Oriande. FL 32809 


INFORMATION SYSTEMS. INC. | INTERNATIONAL BUSINESS 
2420 €. Oakton Sircet, Unit R| SYSTEMS CENTER 

py, io oe iL 60005 

112/22 


The news is that the Juki Model 6100 printers are now 
available through a reliable network of industry profes- 
sionals strategically located throughout the country to 
give you the prompt, dependable sales and technical 
service you need. And Juki distributors are backed by a 
company who has been specializing in electronics for 
over 25 years. 

So, contact the Juki distributor nearest you for the real 
undercover story on the best letter quality, daisy wheel 
printer around. 


OSSMANN COMPUTER (SIGMA DISTRIBUTING 
TECHNOLOGIES, IMC ZIO VISUh Ave NE 
6666 (id Coltame: Road| Relievue, WA $8005 


1023 Little River Turnpike 
£ Syracuse, NY 13057 |206/454:5307 


Annandate. VÀ 22003 


38ly 779.6644 617/964-5270 Waéhiwken. NJ 07087 eben 7450 

Serving Sevag 701/066-2880 See Serving 1637750 3882 315/437 6666 Servia: 

MT. wy [NUNT ME. NH, VT, CT. RJ, MÀ Serving METRO NYE PA NJ Th. P $C, MS. LA. KL CA, FL | Wi lU MN AMO NE ND, KS $0 | Serving: MD DE. DC VÀ Serviwg: UPSTATE WY (WA. ORIO, AR 
SOUTHERN MICRD STAR-TROMIC JECHNOLOGY MARKETING CORP. | VITEK WESTERN MICRO NATIONAL HEADQUARTERS WEST CORSI | 
DISTRIBUTORS DISTRIBUTOR CO 2300 Vatiey View Lane 930.6 Bosdwalh Avenve | TECHNOLOGY IUK DUST RIES OF AMERICA INC nd INDUSTRIES OF AMERICA, ONE 
8708 Royal Lane 23576 freeway Park Drive Sene 109 Sas Marcos, CA 97089 10040 Bobb Road ba nivisiQM | CAL HORNA DIVISION 

ieg, TX 7 Farmington Hills, MI 48024 Dallas, TX 75234 619/744-6304 UR CA 95014 | 788 Market Street | 20437 South Wrslers Avenue 
214/258-6636 113/47 1- T8885 214/243-1994 Servite: Saddle Brook, NI 07567 | loraece, CA 50501 

Sarving TA. OK. AR. LA Serving- MI, IN, DR, KY PA w PA WV | Serving: TX, ONAR. LA S Cà Serving: N TY HVAT | 201/360-2686 213/320-4001 


Object Name Data Type Description 


HanoiTower any tower in figure 1 
Hanoi Tower any tower in figure 1 
Hanoi Tower any tower in figure 1 
ScreenLine any line of the screen 
any ring on a HanoiTower 


Hanoi Tower 
HanoiTowerA 
HanoiTowerB 
ScreenLine 
TowerRing TowerRing 


Table 1: The objects used in listing 1. 


match instructions with entry names. Every object has 
one or more data types, and every data type is an ob- 
ject. An instruction matches an entry name if (1) all name 
words and notations in both instruction and entry name 
match exactly, (2) arguments and parameters occur at the 
same locations in both instruction and entry name, and 
(3) a data type of each argument is the same as a data 
type of the corresponding parameter. For example, the 
instruction “raise TowerRing above HanoiTowerA' in- 
dicates the entry raise TowerRing above HanoiTower, 
as does any instruction "raise XXXX above YYYY" where 
a data type of XXXX is TowerRing and a data type of 
YYYY is HanoiTower. 


Operations 

The third entry in listing 1 contains a . . (double dot), 
a... — — (triple underscore), and a comma. The double 
dot makes the surrounding words ("above" and "Hanoi- 
TowerA") belong to an operation. The triple underscore 
makes the second line a continuation of the first line, 
The comma matches a comma in the indicated entry 
name. 

Operations in Echonet are like value-returning func- 
tion calls in a programming language. Just as with func- 
tion calls, the results of operations become arguments 
to instructions. When Echonet looks up an instruction 
in an Echonet dictionary, it first replaces operations with 
a temporary object that is the operations result. 

In the third entry of listing 1, the operation "above. 
HanoiTowerA' is like a function call "getScreenLine- 
Above (HanoilowerA).” It indicates the entry ScreenLine 
:= above. .HanoiTower, and it is replaced by a tem- 
porary object, TemporaryA, whose data type is made to 
be ScreenLine. After replacing the operation, the entry's 
instruction would read "on line TemporaryA, move 
TowerRing from HanoilowerA to HanoilowerB,” which 
indicates the entry on line ScreenLine, move TowerRing 
from HanoiTowerA to HanoilowerB. 


Indented Programs 

The last feature of listing 1 is indentation that defines 
an indented program. For example, the entry raise Tower- 
Ring above HanoiTower indents two instructions below 
the first instruction. The first instruction is similar to a 
BASIC statement such as FOR I = 1 TO 4. It starts 
ScreenLine at "TowerRing. .position" and repeats the in- 
dented program until ScreenLine is "above. .Hanoi- 
Tower" Each repetition erases a TowerRing at its current 
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SPOKEN 
HERE 


and MS-DOS , and VMS too! 


UniPress, your UNIX source. 


We have a line of software for a range of hardware, 
including VAX, MC68000 and IBM PC. 

Source code, as well as binary. 

Quantity and OEM terms. 

Maintenance available. 


PACKAGING: VAX/VMS and UNIX, 
MC68000/UNIX on Sun, Masscomp, Apollo, 
Tandy 16, Apple Lisa, Sritek Board for IBM PC, 
Dual, Plexus, Callan, and Cyb. 

Perq and Perkin Elmer, too. 

Inquire regarding other hardware. 


UniPress Software 


UNIX SOFTWARE 
Bi Full UniPlus * UNIX for Apple LISA ..........$ 495 
B8 EMACS—Multi-window text editor 


(Gosling version) ..................... ..... ...395 
E LEX—Powerful word processor —" "— 
B PHACT—Isam file manager .....,....... -—- 
B /RDB—Relational database tools ............ T || 
E MENU SYSTEM—Menu generation ........... » 495 
E UniCalc—Powerful spreadsheet .............. ^4. 350 
B MIMIX—CP/M emulator ..........een nmn 495 
E C cross compiler—to 8086 and 68000 

(includes assembier, linker, etc.) .......... a... 5000 
MS-DOS SOFTWARE 


E Software tools—Unix-like facilities add power to 
MS-DOS: includes ed, grep, sort, diff, uniq, eic. . . . 200 


B8 PHACT—Isam file manager ...............- "TU 
m C eompiler—Full C language 4 à £543 324*135kbt:95€bÀ523 395 
VMS SOFTWARE 
E EMACS—Multi-window text editor 

CIDER g version) .... ... T 2500 


Call or write for more information. 


UniPress Software, Inc. 


Dept. B10 
1164 Raritan Avenue, Highland Park, NJ 08904 
201-985-3000 Toll Free: 800-222-0550 (outside NJ) 


Mastercard and Visa 


Unix is a trademark of Bell Laboratories. 
YMS is a rrademark of Digital Equipment Corp. 
MS-DOS is a trademark of Microsoft. 
UniCalc is a trademark of Lattice, Inc. 
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Smith-Corona' TP-1 
Daisy Wheel ; 


| Printer  . a 


P. 
z -a 


419 9 


e Print Speed: 12 CPS 

e Fully-Formed Characters 

s Choice of 10 or 12 CP! Models 

e Drop-in Ribbon Cassettes 

s Standard Serial or Parallel 

« Compatible Wilh Mast 
MicroCompulers 


MICRO MART 
S764 Complex Dr , San Diago, CA 92123 


Gsm (619) 268-0169 
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Touch Tone 
Decoding Modem 


Convert Touch Tones to ASCII. 
The Touch Tone Decoder Modem 
Offers a low cost solution to re- 
mote monitonng and data entry 
applications. It autoanswers and 
connects any host computer's 
asynchronous R&232 port with 
the telephone system. Select 300, 
600, or 1700 baud data rate or 
optional external audio input. 
5500 single quanbty. Touch Tone 
send/|700 baud receive terminal 
available. 
the microperipheral corporation 
2565 152nd Avenue NE 
Redmond, WA 98052 
(206) 881-7544 
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AMMOUNCING SAVINGS FOR 


MAIL ORDER BUYERS 


Haw you spent tao much Deve vaninn a very ra uter an e 

compii poucis bo exi the bower! pnce 

"€ cam save bine and money wrih the MAR ORDER RE- 
verint what 


plete suci fable 
REPORTS GW SOFTWARE AND RARDWARE 


HARDWARE 
Extra Vetwe—Ddom | zz ! 
*CA rexderts add 6-1 7% tait) un 
CALL: 100-227-3800 EXT 43 
(hlase and VISA aniy) or MML a chick oF mongy order le 


MORE Z6 ch 14100-0053 


Circle 563 on inquiry card. 


position and redraws it one line higher. The first instruc- 
tion contains two operations that indicate entries 
ScreenLine := TowerRing. .position and ScreenLine : = 
above. .HanoiTower. 

Because the first parameter of each entry is Screen- 
Line, and the data type of an indented program is In- 
dentedProgram, the first instruction indicates the entry 
for ScreenLine from ScreenLineA to ScreenLineB 
Indented Program. 


I A — e 


Entries in Echonet are like words in 
a dictionary. As with words, people 
wil! use them many times. 


As described below, an indented program is compiled 
into relocatable code for an entry. A similar construct, 
not used in this example, is an embedded clause. Its main 
purpose is to embed conditional expressions into 
relocatable code (e.g., "while A = B do...” contains 
A = B as an embedded clause), 


A Review of Entries 
The entries in listing 1 illustrate several properties of 
Echonet: 


eEchonet divides programs into components called en- 
tries and objects. 

eObjects contain data. Object names start with a capital 
letter (e.g., TowerRing). 

eEvery entry has a multiword name that describes the 
entry {e.g., move TowerRing from HanoiTowerA to 
HanoilowerB). 

e Entries are defined by instructions that indicate entries 
and objects. Instructions may include operations or em- 
bedded clauses. 


Entries in Echonet are like words in a dictionary. En- 
tries are durable. As with words, people will use them 
many times. Instead of starting from scratch—inventing 
variable names, procedure names, and program names— 
Echonet users build upon an Echonet dictionary of en- 
tries and objects written by many people. Instead of en- 
coding their programs in an invented language, Echonet 
users write their programs in a language made from 
entries. 


Relocatable Code 

Unlike words in a dictionary, Echonet entries contain 
relocatable code for execution by a computer, Echonet 
compiles relocatable code for an entry by (1) dividing the 
entry definition into instructions, (2) locating entries and 
objects indicated by the instructions, and (3) creating 


The best deol in a 64K. 2-80 system just got better, Our new Sanyo Plus 
system now Includes dual holf-helght. built-in octal drives for a total 
formatted floppy disk copocity of .64-1.28 Megobytes. 


A new feather-rouch keyboard feorures 15 special-function keys which 
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Of course you still receive over $2400 worth of extras including CP/M®, 
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SORRY CHARLIE! 


If you just bought o 44-bit PC with o 160K drive. 128K RAM MS-DOS, o 
Word Processor and an Electronic Spreodsheet you're going ro be sory 
you read this ad, Why? Because in October, Scottsdale Systems (with 
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Introduction of the Sanya PC Plus ot $995 


In additian, we sl pea! your PC Pius system, make user copies of your 
software and include your choice of an Amber or Green monitor. 


Not only is the Sanyo PC Plus priced less than one-third that of a 
comporobly equipped IBM-PC®, it is also less expensive than most 8-bit 
computer pockoges. The PC Plus will run most software developed for rhe 
IDM-PC®, features expansion slots and is backed by over 50 Sanyo 
service centers nationwide. 


Plus - Thanks to irs brushed, stainless-steel finish, the Sanyo PC Plus looks 
mare expensive, yet tokes up less spoce. 
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Listing 2: Entries for demonstrating the Echonet compiler. The in- 
structions in listing 2a clear and increment Count, while the instruc- 
tions in listing 2b repeat the code of listing 2a. 

(2a) (2b) 

nonsense instruction forever nonsense 


repeat 


nonsense instruction 


clear Count 
increment Count 


Listing 3: Entries for demonstrating the Echonet compiler (listed 


alphabetically). The entries in listing 3a are indicated by instructions 
in listing 2. The entries in listing 3b are indicated by instructions 
in listing 3a. Entries in listing 3c are indicated by code instructions 
in listings 3a, 3b, and 3c; entries not listed here are preceded by 


clear Integer 
Integer < — 0 


increment Integer 


Code. increment. 16Bits of Count 


repeat indented Program 


labe] Loop 
do [ndentedProgram 


go ta Loop 
(3b) 
do IndentedProgram 
Cade. do. program of IndentedProgram 


go to Label 
Code gu. to. ]abel of Label 


integer « — Number 
Code. set '15Bits of Integer to Number 


label Label 
Code define, Jabel of Label 


(3c) 
CodeValue instruction 
execute during compile: 
append CodeValue to New. relocatable code 
CadeValue of Object 


execute during compile: 
append CodeValue to New. relocatable code 
append Object to New. relocatable code 


CodeValue of ObjectA to ObjectB 


execute during compile: 
append CodeValue to New, relocatable. code 
append ObjectA to New. relocatable. code 
append ObjectB to New. relocatable code 


execute during compile: IndentedProgram 


Code... compiler. executes instruction 
do Inde 
Code. finish executes instruction 


new relocatable code from relocatable code stored with 
each indicated entry. 

When Echonet compiles relocatable code for the first 
entry in listing 1, it concatenates relocatable code from 
three entries (raise TowerRing above HanoiTower, move 
TowerRing above HanoiTowerA to HanoiTowerB, and 
lower TowerRing onto HanoiTower) and stores the new 
relocatable code into a fourth entry (move TowerRing 
from HanoilowerA to HanoiTowerB). The resulting 
relocatáble code can execute directly. It doesn't need an 
operating system or an interpreter. It is like a program 
stored on a disk, but with two advantages: it can execute 
anywhere in computer memory, and other entries can 
use it for compiling new relocatable code. 


Compiling Relocatable Code 
from Relocatable Code 

The ‘following will describe how Echonet compiles 
relocatable code. Listing 2 shows two entries: one called 
nonsense instruction, which clears and increments a 
count, the other called forever nonsense, which repeats 
^nonsense instruction" forever. Listings 3a, 3b, and 3c 


Relocatable code for an entry is a 
sequence of code instructions. The 

sequence is compiled by 
concatenating shorter sequences. 


show entries indicated by these instructions. Table 2 
describes all objects used in the demonstration. 

Relocatable code for an entry is a sequence of code iri- 
structions. The sequence is compiled by concatenating 
shorter sequences together. These shorter sequences 
were compiled by concatenating still shorter sequences 
together, The shortest sequence is a single code instruc- 
tion. If you look at the definition of an entry, the defini- 
tions of each instruction, and the definitions of the in- 
structions of the definitions of each instruction, you will 
in due course find code instructions. If you look at the 
code fot an entry, you will find relocatable code. 

Note that the entries in listing 3c reference each other. 
Echonet can have circular references because the mean- 
ing of an entry is different from its definition. The former 
is relocatable code while the latter is readable text. This 
difference distinguishes Echonet from programming lan- 
guages such as FORTH and Smalltalk and from macro- 
processors used with assembly languages. 


Compiling an Entry 
Echonet compiles an entry by concatenating relocat- 


able code indicated by instructions. Let's see how 
Echonet compiles nonsense instruction (from listing 2). 


Step 1: The compiler looks up the first instruction, 
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Object Name Data Type 
CodeValue 
CodeValue 
CodeValue 
CodeValue 
CodeValue 
CodeValue 
CodeValue 
CodeValue 


Code_complier_executes 
Code__define_label 
Code. do. program 

Code finish executes 
Code. .go. to label 

Code. increment. 16Bits 
Code set  18Bits 
CodeValue 


Count 


Integer 
indentedProgram 


IndantedProgram 


Integer 

Label 

Label 
RelocatableCode 
Number 

Object 

Object 

Object 


Integer 
Label 


Loop 
New_ralocatabla_code 


Table 2: The objects used in listings 2 and 3. 


“clear Count.” This instruction indicates clear Integer 
(listing 3a) because Integer is the data type of Count. 
The compiler appends the relocatable code for clear In- 
teger to the new relocatable code. It replaces the 
parameter Integer with the argument Count. The 
resulting code is: 


new relocatable code 
telocatable code for "Integer « — 0” 


which after parameter replacement produces the same 
code as: 


new relocatable code 
Code. set 16Bits of Count to 0 


Because Count is not à parameter of nonsense instruc- 
tion, the compiler allocates Count as the first temporary 
value in nonsense instruction. 

Step 2: The compiler looks up the entry for “increment 
Count" and finds increment Integer (listing 3a). It ap- 
pends this entry's relocatable code to the new relocatable 
code and replaces the parameter Integer with the argu- 
ment Count: 


new relocatable code 
Code. set. 16Bits of Count to 0 
Code. increment j6Bits of Count 


Step 3: The compiler finishes the code and stores it 
with nonsense instruction. The result is: 


relocatable code for— nonsense instruction 
Code set 16Bits of Count to 0 
Code. increment  J6Bits of Count 
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Description 


stari compiler execution 

dehne a label 

compile a program 

finish compiler execution 

branch to a label 

increment a 16-bit value 

set a 16-bit value 

a data type that represents a numenc value lor selact- 
Ing a code instruction 

an integer counter 

a data lypa that represents a sequence of indented 
instructions 

a dala type that represents a 16-bit value 

a data type that represents a location's label 

a label for looping 

a buffer for building relocatable code 

any numeric literal 

a dala type that represents any object in Echonet 
an Object 

an Object 


The entry nonsense instruction is no different from other 
entries; after an entry is compiled, it contains relocatable 
code. This code can be executed or used for compiling 
an entry. You execute an entry by writing the entry's 
name and pressing the function key labeled Do. If you 
typed in the words "nonsense instruction" and pressed 
Do, Echonet would look up the entry named nonsense 
instruction, load the entry's relocatable code, and execute 
the loaded code. 


Compiling an Entry with an Indented Program 

In listing 2b, I used "nonsense instruction" for defin- 
ing forever nonsense. After compiling nonsense instruc- 
tion Echonet has relocatable code for compiling forever 
nonsense. 

Step 1: The compiler looks up the instruction "repeat" 
followed by an indented program. Because the data type 
of an indented program is IndentedProgram, "repeat" 
indicates the entry repeat IndentedProgram (listing 3a). 
Echonet had compiled this entry from three instructions: 


relocatable code for—repeat IndentedProgram 
relocatable code for "label Loop" 


relocatable code for "do IndentedProgram" 
relocatable code for "go to Loop" 


which produced a sequence of code instructions: 


‘elocatable code for— repeat IndentedProgram 


Code define Jabel of Loop 
Code do program of IndentedProgram 
Code. go. to. label of Loop 


Step 2: The compiler appends the first code instruc- 
tion of repeat IndentedProgram: 


Gifford gives you more. 


When you go with Gifford, you 
get more than you ever thought 
possible from a multiuser computer 
system. Or a computer company, 
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the ability to share resources like 
printers and hard disks, plus 
advanced security features to protect 
sensitive information. And you can 
run true multiuser programs with 
features like file lockout, record lock- 
out and shared data bases. 

Ali Gifford systems use Compu- 
Pro's proven 8-100 based products, 
making it easy to accommodate any 


performance enhancements. 

For example, expansion's a snap 
... literally. Just snap in an expansion 
board, add a terminal, and you're 
ready to handle more. And since 
every system has twenty bus slots, 
there's plenty of power for everyone. 


Gifford keeps on giving. 


To make absolutely sure you get 
all the performance you hire, we 
support everything we seil, Should 
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representative. 
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nosed via modem. If the problem is 
hardware related, we'll replace any 
defective CompuPro part within 24 
hours free for two full years. Support 
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new relocatable code 
Code. define _ label of Loop 


Step 3: The second code instruction of repeat Indent- 
edProgram is "Code do program of Indented- 
Program." This is a special code instruction that tells the 
compiler to start appending relocatable code for'the in- 
dented program. 

Step 4: The indented program of forever nonsense 
(listing 2) consists of a single instruction, "nonsense in- 
struction.” The compiler locates the relocatable code for 
"nonsense instruction" and appends it to the new re- 
locatable code: 


new relocatable code 

Code. define. Jabel of Loop 

Code set J6Bits of Count to 0 
Code increment  16Bits of Count 


Step 5: The compiler has finished the indented pro- 
pram of forever nonsense, so it returns to the relocatable 
code for repeat IndentedProgram. 

Step 6: The compiler appends the third code instruc- 
tion of repeat IndentedProgram: 


Glossary of Echonet Teng 


The following glossary defines the Echonet system t 3^ ning 

the important words used for describing Echonet. BecauslEchonet 

| isa new way of looking at programs and programming it uses 

many of these familiar words i in new ways. All words defined by 
the glossary are italicized at some point in the main text. 


argument: the part of an instruction or operation th 
an object. An argument may be an object name, an opéto ion, an 
indented program, an embedded clause, a string, or a ny 
example, the operation "Count + 3" has two argumetle: 
name Count and number 3. d 

code: data that defines a sequence of computer insti 
For example, code 60 in a Z80 microprocessor increng 
accumulator. h 

code instruction: the smallest unit of code that Echònet can 
execute or use in compiling an entry. A code instruction is iden- 
tified by a numeric value called a "code value.” A code instruction 
contains data that describes its arguments, Relocatable code is a 
sequence of code instructions. 

compile: to generate relocatable code from an entry definition 
and an Echonet dictionary. Echonet compiles relocatable code from 
relocatable code stored with entries indicated by instructions and 
operations. 

data: a bit string stored in a computer or stored on computer- 
readable media. A bit string is a sequence of ones and zeros that 
encodes a sequence of numeric values, Everything in Echonet is 
ultimately represented as data stored in an Echonet dictionary. 
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new relocatable code 

Code define. label of Loop 
Code set J16Bits of Count to 0 
Code jincrement  j6Bits of Count 
Code. go. to. label of Loop 


Step 7: The compiler is finished with the relocatable 
code for repeat IndentedProgram. It returns to the 
definition of forever nonsense (listing 2). It doesn't find 
any more instructions in forever nonsense, so it stores 
the new relocatable code. The result is: 


relocatable code for—forever nonsense 
Code. define. label of Loop 
Code set J6Bits of Count to 0 

Code increment. 16Bits of Count 
Code go. to label of Loop 


Now you can execute forever nonsense or use it in com- 
piling another entry. If you typed “forever nonsense" 
and pressed Do, Echonet would load the relocatable code 
stored with forever nonsense and start the computer ex- 
ecuting that code. On a 280 microcomputer, Echonet 
would load: 


data type: an object assigned to objects and operations that is 
used for indicating entries with instructions and opemtions. For 
example, the abject TowerRing is a data type for the objects 
TowerRingA and TowerRing. This allows the instruction “draw 
TowerRingA” to indicate the entry draw TowerRing. Users 
assign data types to objects when they define an object. 

Echonet dictionary: a dictionary of entries and objects accessed 
by unique entry names and unique object names. An Echonet dic- 
tionary stores entries and objects for a user and for groups of users. 
An Echonet dictionary may contain hundreds of thousands of en- 
tries and objects, 

embedded clause: part of an instruction identified by an 
embedded-clause pattern. An embedded clause is an argument 
whose data type is the object EmbeddedClause. On compia- 
tion, an embedded clause is passed as text to the indicated relocat- 
able code, 

embedded-ciause pattern; a sequence of name words, nota- 
tions, and textual classes. For example, “while any-clause do” is 
an embedded-clause pattern, 

entry: an entry name, an entry definition, and data, Many en- 
tries contain relocatable code for execution or for compiling other 
entries, An Echonet dictionary stores entries. 

entry definition: either text or a sequence of instructions. An 
entry definition describes an entry. The Echonet compiler turns 
an entry definition into relocatable code. 

entry name: a sequence of name words, notations, and object 
names. Instructions and operations indicate entries by entry names. 
Object names in an entry name indicate parameters. Each entry 
name is unique within an Echonet dictionary. 


Loop: repeat 
ld hl, 0 ; nonsense instruction 
inc hl 
ip Loop ihl = Count 


The values of Count would be 0, 1, G 1, 0, 1, 0 1, etc. 


Discussion 

I named Echonet after the Echo 1 satellite, which, in 
1960, introduced me to information technology. At that 
time, Echo 1 reflected messages from earth. Now, 
Echonet reflects and captures ideas for computer 
programs, 

Research on Echonet started when I first saw assembly- 
language listings produced by an optimizing ALGOL 
compiler. Such listings, especially those for nonarith- 
metic programs, were verbose and convoluted. By study- 
ing these listings, I learned that high-level programming 
languages did not accurately specify computer actions. 

Echonet resulted from my search for a programming 
system that could symbolically represent any sequence 
of computer actions. The first breakthrough was deciding 
to make entry names the grammar for instructions. The 
second breakthrough was separating entry definitions 
from relocatable code. This removed the need for built- 


indented program: an indented sequence of instructions below 
another instruction. An indented program is an argument of the 
preceding instruction. The object IndentedProgram is the data 
type of an indented progmm. 

indicate: to select an entry with an instruction or operation. 
Also, to select an object by matching text with an object name. 
An instruction or operation indicates an entry when il matches 
an entry name. Before matching, Echonet replaces arguments and 
parameters with data types. If a match fails, Echonet trys other 
data types for the argumenis. 

instruction: one line of text. An instruction can indicate an 
entry. Many instructions indicate entries that have relocatable code. 
Instructions offen contain arguments. 

name word: a sequence of letters, digits, and underscores that 
starts with a lowercase letter, Name words occur in embedded- 
clause patterns, entry names, and operator patterns. 

notation: printable characters other than letters and digits. For 
example, "$" and “=>” are notations. 

number: a sequence of digits, A number has the data type 
Number. For example, the instruction "print 123" indicates the 
entry print Number. 

object: an object name, data types, and data. The same object 
can act as parameter, argument, or data type, depending an its 
use, An Echonet dictonary stores objects. 

object name: a sequence of letters, digits, and underscores that 
starts with a capital letter, An object name is unique within an 
Echonet dictionary, Instructions and entry names indicate abjects 
by abject names. 

operation: part of an instruction that matches an operator pat- 


in instructions. The third breakthrough was using en- 
tries as Echonet's user interface. 

One of my guiding principles was to accept the fun- 
damental differences between people and computers. 
For example, computers can compute and store data far 
better than people can, while people recognize 
similarities and differences far better than computers 
can: : ‘The Echonet compiler connects the two by auto- 
matically translating from the personal world of sym- 
bolic entries and objects into the computer world of data 
and executable code, m 
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fern, g operation is an argument to en instruction or operation. 
Operat gns indicate entries whose entry names start with a 
parameter r followed by := . The data types of an operation are the 
data types of the initial parameter. For example, the instruction 
print btieger + 3" contains the operation “Integer +3." This 
Rat indicates the entry IntegerResult := Integer + 
Numbet which has an Integer data type. So, this instruction 
indicates U Wihe entry print Integer. 
oper flor pattern: z sequence of name words, notations, and 
textual pipsses. For example, "any-abject-wmme + ect-name" 


is an Omerator pattern. Operator patterns show the operations in 


teger È In an entry definition p parameters become arguments ta 
instructions and operations. 

relocatable code; a sequence of code instructions that Echonel 
can execute anywhere in computer memory. Echonet uses 
rélocatable code to compile new relocatable code. Relocatable code 
may canki several thousand code instructions. 

string: text enclosed by quotes. A string has the data type 
String. For example, the instructions print "this is a string" in- 
dicates the entry print String. 

text: characters that can appear on a page or a screen. Text may 
be 212 characters wide. 

textual class: a pattern element that identifies an object name, 
a name word, a clause, end of line, or start of line; textual classes 
occur in operator patterns and embedded-clause patterns. 
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PROTECTOR 5%"" (50 Disk Capacity). .2t 95 
PROTECTOR B'A) (0 “Oak Capacity) . 24 95 
DISK BANK 5^ 5 95 
DISK BANK B' . 695 
ATA RI 
Se Appie & Alan Sollwate 
BANK STR ET WRITER $ 55.5) 
CENTIPEDE 32 00 
DEFENDER - 32 00 
DONKEY KONG, = CALL 
EPSOM CABLE TO B50 INT . 30.00 
GALAXIAN 32.00 
HOME ACCOUNTANT - 59 DO 
IN HOMEY SEPON ' 67 00 
PACMAN. ilie 32 00 
Ox . 45.00 
SIGNALMAN MODEM. - 85.00 
STAR RANER... E A 
TAX ADVANTAGE 3397 
WICÒ TRACK8/ Tia . 59.00 
ee A PERIPHERALS 
RAM 
48K prb Ln oo u$M540 
32K FOR ATARI 800 67.00 
MOSAIC. “64K 400/800, 169.68 
PRINTERS ` 
STAR MICROHICS G GEMINI 10 $ CALL 
STAR MICRONICS ART 5 CALL 
RIBBONS FOR MX-80.. 8.95 
RIBBONS FOR MX-10 oo 24 00 
C-ITOH F-10 40 CPS PARALLEL 1250.00 
C-ITOH F-10 40 CPS SERIAL.. 1250.00 
C-ITOH F-10 55 CPS PARALLEL 1639.00 
CoH F-10 55 CPS SERIAL....... 1639.00 
C-TDH PRI pie RITER S PARAL LEL. 410.00 

C-HTOH- PROWRITER SERAL - .. 550.00 
C-ITOH  PREWSITER ! H PARALLEL. 699.00 
C-ITOH PROWRITER. d SERAL . . 76? 00 
NEW! EPSON FX-80 CALL 
EPSON MX- "100 W/GRAFTRAX PLUS. CALL 
EPSON  GRAFTRAX PLUS. 55.04 
EPSON Ax: a0. CALL 
BMC P810!  PARLL or sen 730.00 
COMREX CR-1 SERIAL. - 829 DO 
COMREX TRACTOR FEED.. soo 108.00 
NEC 8023A. eu 425.00 
CFM Ga teg tacemark of Uxtat Research, 
MICROSOFT is reg. 1rademark. 


NEC SPINWRITER 3530 P RD 1739 00 
üKIDATA HICROLINE 82A 460 00 
OKIDATA MICROLINE 834 700 00 
OKIDATA MICROLINE &4 1170 DO 
OKIDATA 92 CALL 
OKIDATA 93 CALL 
OKIGRAPH 82 49,95 
OKIGRAPH 83. 49.95 
MICROBUFFER IN: LINE 32K 299.00 
MICROBUFFER (A-LINE 64% 349,00 


MIGROBUFFER 54K EXPANSION MOD 179 00 


BOOKS 


BASIC BETTER & FASTER DEMO DISKS tB 00 
CUSTOM 1/0 MACHINE LANGUAGE 24 95 
HOW TO DO IT TRS-80 26 00 
MICROSOFT BASIC FASTER & BETTER 24 95 


MICROSOFT BASIC & DECODED 24 95 
THE CUSTOM APPLE 24 85 
THE CUSTOM TRS-80 24 05 


TRS-80 DISK & MYSTERIES a 16 95 
Tab Hooks tn Siock Cail For Titles 


APPLE Il/lle HARDWARE 
ABT APPLE KEYPAD $119.00 
MICROSOFT Z-80 SOFTCARD .249 00 
M & R SUPERTERM Büx24 VIDED 8D. 315.00 
M & R COOLING FAN. 4 95 
M š R UNIVERSAL MOO 54,05 
PROMETHEUS VERSACARD 165.00 
QUENTIN APPLEMATE DRIVE 258.00 
SUPER CLOCK |I 1293.00 
TG JOYSTICK 44 95 
T/G PADDLE 29 9^5 
T/G SELECT-A-PORT 54 05 
T/6 TRACKBALL A7 30) 
THE MILi-PASCAL SPEED UP 270 00 
VERSA E-Z PORT 2195 
VERSA WRITER DIGITIZER 250 00 
VIDEX ULTRATERM 326 00 
VIDEX 80x24 VIDEO CARD. 260 DO 
VIDEX KEYBOARD ENHANCER |I 129 00 
VIDEX FUNCTION STRIP. 75150 
KRAFT JOYSTICK.,... 48 00 
MICROBUFFER tlt 16% W/GRAPHICS. 259 00 
MICROBUFFER II 32K W/GRAPHICS 299 00 
SUPERFAN I. 62 (ü 
SUPERFAN 1| W/ZENER 8450 
RANA CONTROLLER .104 00 
GRAPPLER + "Tr 145 00 
7710A ASYNCHROM SER INTERFACE. 135.00 
7712A SYNCHRON. SER. INTERFACE 153.00 


7742A CALENDAR CLOCK -33.00 


7?28A CENTRONICS INTERFACE... 105.00 
VISTA VISION 80-80 COL CARD 259.00 
MONITORS 

AMOEK COLOR í $350.00 
AMDEK RGB COLOR Ii .480 0) 
AMDEX RGB INTERFACE 169.00 
AMDEK 310A IBM AMBER. 178.00 


BMC GREEN MONITOR. 92.00 


HEC 12" GREEN MONITOR 159.00 

TAXAN 12" AMBER 145 00 

TAXAN RGB | 459.D0 

US! AMBER 9" 145 00 

USI AMBER 12" 160 DO 
* Raquires 2-80 Solteard 


tiTragemark of Microsot! Corp 


(Pag. trademark m Macro Pro lnternzhona Corp 


MOUNTAIN 
HARDWARE 

COPYROM s 19 00 
CPS MULTIFUNCTION BOARD 345 00 
EXPANSION CHASSIS 580 00 
KEYBOARD FILTER ROM 49 00 
MUSIC SYSTEM 369 00 
RAMPLUS 32K TEM 
ROMPLUS W/ KEYBOARD FILTER — 165 00 
ROMPLUS W/O KEYBOARD FILTER — 125 Q0 
ROMWRITER 145 00 


MODEMS 


New! Hayes IBM internal 300 200 baud 
Diract Connact Modem wisolt..$489.00 


HAYES MICROMODEM It 269 Q0 
MICROMODEM W TERMINAL PKG — 309 00 
HAYES 100 MODEM (5-100) 325 00 
HAYES CHRONOGRAPH 199 00 
HAYES SMART MODEM (300 Baud). 227 00 


HAYES SMART MODEM (1200 Baud)...540 60 


IBM SIGNALMAN 229 00 
NOVATION J-CAT 125 06 
NOVATION SMARTCAT 212 498.00 
NOVATION SMARTCAT 208.00 
NOVATION AUTU-CAT (1200 Baud) 699 Q0 
NOVATION APPLE-CAT (300 Baud) 310 UD 
NOVATION APPLE-CAT (1200 Baudi — 605 OD 


SIGNALMAN MODEM W /RS-232G 85 00 


TRS-80 MOD | 
HARDWARE 

LAW 5/8 DOUBLER W/DOSPLUS 3.4 $181 00 
LHW EXPANSION !NTERFACE 350 00 
LAW 80 MOD |! W/CP/M _ CALL 
PERCOM DATA SEPARATOH 27 00 
PERCOM OQUBLER H W /DOS 3.4 159 00 


TANDON 40 TAK DISK DRIVE WPS 187 00 


: DRIVE CONTROLLER P/S 259 09 
IBM HARDWARE 
APPARAT COMBO BOARD $154 00 
AST CALL 
HERCULES GRAPHICS CARD 429 00 
KRAFT JOYSTICK 48.00 
MICROSOFT 54K 278 00 
PLANTRONICS COLORPLUS GRAPHICS BOARD 
wi ORAFISMAN 475 00 
GUADBOARD 64K 338 00 
T/G JOYSTICK 47 % 
T/G TRACKBALL 47 95 
64K MEMORY UPGRADE 80.00 


Davony Systems, inc. Cai for pnces ano stock 


ALPHA BYTE IBM MEMORY 

EXPANSION BOARDS 

255K W /R5-222C 349 00 
25K W /RS-232C & SUPERCALC 2 507 00 
hY2K W /RS-232C 578.00 
BIZK W /RS-232C & SUPERCALC 2 727 06 


IBM DISK DRIVES 


Alpha Byla 's add-on drrve kite fec Ihe IBIM-PC — 
bach iul includes inslallatión insiructigns 

tandon THIDO-1 Singie head 40 irk $195 00 
Tandon TM100-2 Dowdle head 40 irk 262 50 
TEAC HALF HEIGHT D S Disk Dres 279 00 
BRACKETS & CABLE tor ha begh dre 25.95 
PANASONIC Vi-HEIGHT DISK DRIVES. 249.00 


}Tragemark of Practica) Penpherals. inc 


ISOLATORS 

IS02 6- "SOCKET $45 95 
BARE DRIVES 

TAN DON 5% INCH 

100 1 SINGLE HEAD 40 TRK $195 00 
100-2 DUAL HEAD 40 TAK 262 40 
100-3 SINGLE HEAD 80 TRK 250 00 
100.4 DUAL HEAD BO TAK 369 00 


TANDON THINLINE 8 INCH 


B4B-! SINGLE SIDE $379 | 
B48 2 DUAL SIDE £80 Q0 
MICRO PRO 
APPLE CPIM- 
CALCSTAR*t $108 00 
DATASTAR* f. 207 Q0 
MAIL ERGE*t 174 Q0 
SPELLSTAR* 1. i +74 00 
SUPERSDRT*t 173 00 
WÜRDSTAR" 1 275 00 
MICROSO FT" 
APPLE ? 
AL LOStt 95 00 
BASIC COMPILER" 299 00 
C0B0L* 525 (n 
FORTRAN" 150 00 
‘OLYMPIC DECATHLON 24 95 
TASC APPLESOFT COMPILER 125 00 
TYPING TUTOR il 16 50 
2-60 SOFTCARO 249 00 
IBM SOFTWARE 
BENCHMARK 5388 7D 
‘CONCURRENT CP/M' B6 315 00 
CP/M B6 DIGITAL RESEARCH . 50 00 
d BASE II l 429 00 
FASYWRITER M. 247 00 
EASY SPELLER 149 00 
EASY FE ` 285 00 
FIRST CLASS MAIL 85 00 
GRAPHICS HARD COPY SYSTEM ELE 
HOME ACCOUNTANT + 105 00 
INFOSTAR 275 00 
JFORMAT 39 0 
LOTUS 1.2.3 . 380 00 
MAILMERGE 174 00 
MOVE (T — 109 Qd 
PFS FILE 97 50 
PFS GRAPH 9? 5b 
PFS REPORT 97 50 
SPELLSTAR 174 00 
SUPERCALC 2 158.00 
THE WORD PLUS 117 00 
TAM d 375 00 
VERSA WRITER GRAPHICS TABLETS — 270 00 
VISICALC / 248K 1B9 00 
VISITREND / VISIPLOT 235 00 
VISIDEX. 132 (d 
VISIFILE 249 00 
VISISCHEDULE 229.00 
VOLKSWRITER V 12 145 00 
WORDSTAR 279 00 
WRITE ON 90 Q0 


Cak for additianal IBM software prices 


**Tragemark of Software Denensigns Inc 


S-100 HARDWARE 


CALIFORNIA 
COMPUTER SYSTEMS 
‘Oba 82K DYNAMIC RAM S Wu D 
siJI WAR CONT & CP K. iad i 
(715 = SERA (ü in 
STU. > SERIAL S PARALLEL L HE 
SD. PARLLEL í H 215 5 
AEN z 85 CPU LE 
IBM GAME SOFTWARE 
APPLE PANIC S iiu 
CONQUEST 23M 
CROSSFIRE 3S i: 
D£ADL'NE iW 
GALAX» LE 

a" Lu tli | 
LAET CAMPA "| of 
M1. GNAIRE 38 -J 
STARCROSS 28 tQ 
THE WARP FACTOR 3! tb 
WITNESS 3^ DI 
Pta 2B Gi 
| k. qu^ Ee aM AR uu. Wall La s. 


ELE e agre; eres 


APPLE SOFTWARE 


Ab 'cLNAN 3 
ferri PR. " 

PR SIRER WAL h T 
SEAULE jeu 
BEAULT eR MEBS Tuo 505 

SATA IAPTGBE - 1 £0 Ea.uMN t 
I MAE aH og BS 

i ese "m "i A a 

| ORAR: 

os BUSS l- 
ludit IAEE "HE. 
-5G HAL ER PRO í ' 90 
2554 wRITEP PRO 13c 90 
SA 7 | 58 95 
"ADS Wa. ER 3u ui 
AALS Meet DUN "Tuy 
PE; ñ NU 21g [gi 
JAB). WORDS 59 ik; 
UL PLAN 199 (M) 
VUL TOOL BUDGET V^ 50 
MULTITOOL FINANCE 74 25 
PFS GRAPH 89 95 


PES (NEW) PERSONAL ‘ILING SYSTEM 85 00 


PFS REPORT 79 00 
SCREENWRITER 1 39 Di 
SUPER TEXT PRU +7 80 
IP DESK wt 59,  SUPERSOFT APPLE & ATARI GAMES 
TRANSCEND | 115 00 C COMPILER $187 30 AL $ 23 72 
TERM PRO" me o E aao CASTLE WOLFENSTEIN 23 90 
CONTINENTAL SOFTWARE RATFOR 89 00 ene F ^ 
ECM WFORN LETTER S7500 TINY PASCAL 80 00 w ! 
Gii A RA P PAYROLL Each 165 00 | R N 
PROPERT) MOM: 32300 MICROPRO "uu ea D 5 2361 | 
THE HOME ACCOUNTANT 4905 QATASTAR Sa CHOPLIFTER 2720 |] FOR WEEKLY SPECIALS. 
| INFOSTAR 
VISICORP PULGA 9 MIDNIGHT MAGIC 27 26 L CX s _j 
par PLAN ii up b SPELLETAR us D AUTOMATED SIMULATIONS a m 
: SUPERSOF! 1 SH CRUMBLE AND CHÜMP 24 | 
Waris ke T WOROSTAR 33 279 00 HERE WARRIOR à : J d 
VISIFIL | : 
VISIPLOI "sw MICROSOFT RESCUE AT RIGEL 23 36 
VISISCHEDULE 27900 — BASIC COMPILER 5209 00 — STAR WARRIOR 31 35 
VIS; TREND: VISIPLOT 22900 COBOL 80 550 00 
Ay 80 Yt ON-LINE SYSTEMS 
MACRO 80 359 00 FROGGER 4 50 
T WR i nu MATH/mu SIMP 200 00 JAW BREAKER ° P 36 
CP/ M' ^ SOFTWARE mu LISP^mu STAR 16500 ULYSSES & GOLDEN FLEECE 25 95 
" N MULTIPLANTT 19900 DLUIMA II 42 00 
e carry CP/M“ sotwate in al) popular dusk WIZARD AND PRINCESS 2 
lormals — Northstar Teiewoeo and Heath Zanin AND AND PRINCE 126 
formatted programs « Stack! Cail (or avanlaaeity TRS-80 GAMES INFOCOM 
and nce Most soilware also avaiable on (OM. 
Spaciy MOD ! & Il DEADLINE S 35 00 
d BASE li $42300 epi $3809  S'ARCROSS P8 00 
OUTIL TENE n 16:5 SUSPENDED 35 00 31304 VIA COLINAS 
FASCAL/M Z-BO OR 8080 295 00 t WITNESS 35 00 WESTLAKE VILLAGE, CA 91362 
(ASCAL 2 349 po STARCROSS 3 16 FORK | tb (i PB 00 
P&TCP/M* M0D2 & 16 TRS-B0— 19350 — Cal for more TRS-30 games EDU.WARE 
OICKCODE 230.00 : , 
SPELLGUARO 209  TRS.80 SOFTWARE COMPU MATH DECIMALS sig, “For all your computer pro 
SUPERCALC 2 217 00 COMPU MATH FRACTIONS $$, duct needs, come visit us at 
THE WORD PLUS 11700 LAZY WRITER MOD $135 00 — COMPU-READ 24 95 our new California store. 
Circla 28 on inquiry card. 
Sali PL el ba O FU OVUNQUE MAD lh pera tgs No telunas afte’ 39 All Manylacturers warrgntes we hinges Oy rtudacturérs Deleting 
sofware will be replaced ftes duru the firs] 30 days. however. ng Eod on software Prowl of purchase requeeg AB rums must De autfiónzeg in advance How To Onfer — All oroers must be pna 
ig shipmem Orgar by NE mail T . M/C check or COO. COD «m Sring charges Visa. M/C prüeb = actus p costs Prepad oraers and S3 (uncer 23268 i or S8 over 25ips 1 COD s uy 


Depag rasis and adc 


DIGITAL RESEARCH 


C BASIC $108 
WAC Be J 
PASCAL MT+ W SSP i29 |; 
PL 180 433 00 
92 6 


¿SID 


HEWDOS 80 2 0 MOD | 
DMNITERM SMART TERM MOD 


122 30 


89 95 


PROSOFT NEWSCRIPT MOD | (M w habaist09 Q0 


SPECIAL DELIVERY MOD | 
IRACACESS MOO 


z TRA SPECIAL DELIVERY MOD $M 


This Months Specials: 


CPIM FRONT ENO SPECIAL 
POWER GIVES 35 COMMANDS, REG $169 00 
dudes & Engan Programm Commands Avarahle ky Apple, 8 


Te C aT t MARKET SIMULATION S$$ 
| 


55$ 
AVAILABLE FOR IBM APPLE A 


GET READY FOR CHRISTMAS!!! 


EDuCATIONA, SOFTWARE FOR THE KIDS 
SPINNAKER Smcopertroogs | a ib 

In Searcn (ñ The Most Amanng Th ng 
Story Macte 
FunderComp 
Facemaker 
Data (waya 
ALL SPIN 


PROTECT YOUR INVESTMENT! 
SWITCHED SIX SOCKRET VOLTAGE SPIKE PROTECTION SGL-114s ONLY 


NEW!!! STELLAR 7 


30 GAME FOR YOUR APPLE H AND APPLE bie 


ATTENTION IBM USERS! Would You Like... 
AN ELECTRONIC SPREADSHEET A SPELLING PROCFREADER WiTH 
A ir LIST MANAGER & A POWERFUL WORD PROCESSOR WITH 
A RANDOM ~OUSE ELECT THESAURUS??? 


PEACHTEXT SOR 


119 G0 
2495 
179 (s; 


$125.50 
IBM PC Dec eic 


38 95 
R PRODUCTS ARE AVAILABLE FOR YOUR IBM PC & PC XT. Aso Aggie & Man 


332 50 
$26 95 


$258.50 
CALL NOW AND RECEIVE A FREE BOX OF 10 DISKETTES With YOUR PEACHTEXT 5000 


APPLE lie 
MICROSOFT CP/M y! UM 54K RAK 
PFS ME REPORT GRAPH exc 


APPLE 

7 CROSQET, PREMIUM Pan `: 
VIDEX oO CLM MTH sGFTSA UQ 
APPLE il+ AND tle COMPATIBLE 
My, PLAN 40 š & COLUMN OR CP M 


MICROSOFT MULTITOOLS FOR Mui TIPLAN 


/ 15h RAN 


em ELITE 1 PLUS WSE DRIVE W/CONTROLLER & SOFTWARE 


CP M 36 DD TA. RESEARUM 


JOYSTICK ADAPTOR 
.UTuS ° 23 JAABASE W:GRAPHICS & SPREAJSMEE 


VUCROSOFT *uGeT SN ULATCR 
MONTE CARLO rms CAD) S 
Mu. TIP AN MS O08 


a en PLuS W DRAFTSMAN 


QUAQRAM 
SUPERCALC 2 NEW SPREADSHEET FROM SORCIM 
WWUARÜRY 


“EACH MONTH WE WILL OFFER SPECIALS 
PLEASE WATCH THIS BOX FOR NEW & EXCITING PRODUCTS 


$352 56 
87 50 


5489 00 


Pe 


tri 
QR REGE g 
ORSPERE B 


ng 
ae 


MORE GREAT APPLE 
GAMES 


BUDGECO PINBALL CORST SET S315! 
COMPUTER QUARTERBACK 3i 16 
CRISIS MOUNTAIN 26 32 
DARK CRYSTAL 3t gi 
Evi U TION 80 
FLIGHT SIMULATOR 26 5! 
INTERNATIONAL GRAND PRIX 25 55 
MASK DF THE SUK 31 M 
HIGHT OF DIAMONDS a7 / 
P:NBALL. SuBLDOGIC 25 | 
POOL 14 ' $b 
RASTER BLASTER > 3 
SNACK ATTACK 

THE SHATTERED ALL 4 FIT 
THE SPACE VIKINGS h š 
THE WARP FACTOR 1 fi 
THIEF : 
TUBEWAY 

TUES MORNING QOUARTERBACK 

ULTIMA 

WIZARDRY 

SIRIUS SOFTWARE 

GDRGON S y! ti 
PHANTOMS Five 
SNEAKERS 

SPACE EGGS 23 36 
EDU-WARE 

COMPU ATH ARITHMETIC § 44 
COMEU SPELL [REQ DATA DISK 24 95 
COMPU SPELL DATA DISKS 4 B ea 17% 
PERCEPTION PKG 198 95 
RENDEZVOUS 28 30 
ON-LINE SYSTEMS 

CANNON BALL BLITZ Sue 
CRANSTON MANOR s 44 
TIME ZONE ” 9f 
MUSE SOFTWARE 

ABM $ | 
ROBOT WARS 55 
[HREE MILE 151 AND 3t 61 


To order or for 
information call 


Smapn 
APO oras ang 155 e o araar kal Ca! orders ada 6% saes tax. L À County add 6Vr'i sales tax. Press Qucgaq are subyecr 3 produc! avis oday am May change withoul noce 


Computer Crime: A Growing 


Threat 


The proliferation of home computers has eased illegal access to 
small-business computers and corporate mainframes 


by Collen Gillard and Jim Smith 


In this article, Collen Gillard and Jim Smith describe two facets of the computer crime problem. Gillard begins by introducing 
background information based on documented cases of computer crime. The names of individuals and companies have been changed 
to protect their privacy. Starting on page 412, Smith discusses the technical requirements of a security system designed to deter 


Ihe computer criminal. 


Few businesses can operate today 
without the help of a computer. 
Computer-stored data, once the prov- 
ince of wealthy corporations, is now 
available to small-business owners as 
well, thanks to the falling costs of 
microcomputers and the develop- 
ment of easy-to-use applications soft- 
ware. Unfortunately, however, this 
same machine that provides busi- 
nesses with a competitive edge also 
places them at the mercy of a new 
type of lawbreaker—the computer 
criminal 


Consider this case from the files of 
the International Association of Com- 
puter Crime Investigators (IACCT), 
headquartered in Burlingame, 
California: 

In San Jose, California, in 1982, a 
successful software company lost a 
key employee in a dispute over a pay 
raise. The disgruntled ex-employee 
soon began to market a similar soft- 
ware line. To develop a customer 
base, he merely turned to his home 
computer, equipped with a modem, 
for easy access to his former 
employers confidential files. 

From the privacy af his home, he 
dialed the former employers com- 
puter and, discovering that his file 
had been deactivated, tried those of 
company employees, guessing at 
their passwords. After a few at- 
tempts, he penetrated the system and 
located proprietary product-develop- 
ment information as well as customer 
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lists. In minutes, his chief com- 
petitor's business secrets were flow- 
ing from the printer in his study. 

The former employer's customers 
soon revealed that he was approach- 
ing them with products similar to 
those of his former employer, but at 
attractive discounts. 

Knowing that their product data 
and customer records were confiden- 
tial, the company's executives could 
draw only one conclusion—their 
computer system had been tapped. 
Fortunately, though, because a secret 
monitoring device was in place, the 
intrusion was identified and, after a 
detailed investigation, the ex- 
employee was apprehended and 
prosecuted. However, during the in- 
vestigation, service for more than 50 
key customers was interrupted. This 
case is unusual because it was 
detected and prosecuted. The vast 
majority of intrusions go undetected, 
and an untold number of crimes are 
therefore not prosecuted, 


The Potential for Damage 

Trade secrets and marketing data 
are not the only types of material 
threatened by the access home com- 
puters and remote terminals provide. 
The government stores sensitive in- 
formation on its military installations, 
manpower, and defense plans in 
computer systems. Are these top- 
secret files safe from unauthorized 
access? 


In the recent film, WarGameės, a 
teenage computer whiz nearly 
launches World War III while playing 
what he believes to be a simulated 
war game with a remote computer. 

Although parts of the plot may be 
farfetched, the film highlights some 
current realities; namely, the ease 
with which dial-up access is gained 
to an airline reservations system and 
a bank. Moreover, months before the 
film was released, a group of 12 
teenagers from Milwaukee managed 
to gain access to computers in the 
nuclear-weapons laboratory at Los 
Alamos, New Mexico. The 
Milwaukee teenagers used pro- 
cedures for dial-up entry and 
password search not unlike those 
used by the high-school student in 
the movie. In wry homage to the 
movie after its release, one of the 
Milwaukee students began to sign in- 
to the Los Alamos computer as 
“Joshua,” the password that enabled 
the computer whiz in the film to log 
onto the game-playing computer. 

A disturbing aspect of the Los 
Alamos raid is a statement from one 
of the youths whose knowledge of 
the machines consisted of a six-week 
computer course. He described the 
break-in as "really easy to do. All you 
have to find is someone with a com- 
puter and modem. And we all have 
computers and modems." 

The youths, aged 15 to 21, had 
logged onto the Los Alamos system 


through dialing into the Telenet net- 
work. Such a national network re- 
quires only a local telephone number 
to get into the service and an account 
number to use it. 

As one youth summed up the 
situation, the problem occurred 
because of the vulnerability of the 
computers. He admitted that “it got 
out of hand,” but added that, “it’s not 
our fault, either, There's no security 
in it... It didn't take too much in- 
telligence to get into the things." 

In this case, the violated systems 
contained no classified material. But 
what if the perpetrators had been 
more threatening and the computer 
files more sensitive? 

The case of the Milwaukee youths, 
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who also admitted breaking into 
business and corporate computers, 
proves that illegal forays into com- 
puter systems can be as simple as the 
acquisition of a telephone number 
and a password code. Dial-up pene- 
tration of computer systems today is 
a serious threat to businesses large 
and small. For large corporations and 
institutions like the U.S. government, 
such threats can have far-reaching 
consequences. 

In a similar case from a year ago, 
a student who was enrolled at 
Carnegie-Mellon University in Pitts- 
burgh demonstrated the vulnerabili- 
ty of the military's computer systems 
from his dormitory room when he 
broke into the U.S. Department of 
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Defense computer network. From 
there, he moved onto an Air Force 
computer system. When discovered 
and questioned as to his intentions, 
he said he was gathering “mussile 
plans” to publish in an undergtound 
newsletter called TAP, 

Geoffrey Goodfellow, a systems 
analyst with Stanford Research In- 
stitute (SRI) International in Menlo 
Park, California, explains: “Once 
someone accesses a national network 
like the one used by the Department 
of Defense, that person has unlimited 
access to any of the computer sys- 
tems belonging to the universities or 
corporations hooked to the network. 
In this case, the student from 
Carnegie-Mellon wandered in and 
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Photo 1: The Secure Access Unit works with a telephone and modem that provide direct-dial access to a computer. It calls back a remote 
terminal to verify that the user is requesting access at an authorized location. 
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out of systems all over the country, 
accessing directories, reading files— 
just, as the student put it, ‘browsing 
around for something interesting’ ” 

The point? Casual intruders can 
have two effects: while browsing, 
they can innocently destroy records 
and alter operating systems; and, 
when they do find interesting infor- 
mation, the temptation to steal it is 
strong. 


Fear of Publicity 
Cripples Awareness 

Although most authorities on com- 
puter security wont speculate on 
how much computer criminals steal 
annually, al] agree that the dollar 
figure is far into the millions. Charles 
Wood of SRI points out, "We will 
never know how many crimes go un- 
detected and how many unreported. 
Many firms don't want the publicity, 
nor do they want to encourage other 
thieves. Banks, in particular, shun 
publicity. There is nothing like this 
kind of publicity to foster loss of con- 
fidence in your firm's ability to han- 
dle security? 
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Although solid data on losses re- 
sulting from computer crimes is not 
available, statistics from the F.B.I, are 
still illuminating. They reveal that the 
average amount stolen in an armed 
robbery is $3000; by embezzlers, 
$19,000; and by computer thieves, an 
astounding $100,000. 

Doug DeVries, DP security mana- 
ger at Hewlett-Packard Co., warns 
that unless businesses act on the 
problem, losses from computer crime 
could increase in the future. Experts 
recommend computer security sys- 
tems to protect highly vulnerable 
systems and curb computer crime. 

The fast-moving field of computer 
technology has surpassed computer 
law and its associated areas, par- 
ticularly criminal investigation. Ác- 
cording to Bruce Goldstein, com- 
puter criminologist and founder of 
the IACCI, "In all the world, approx- 
imately 200 police investigators have 
completed technical training in this 
special type of criminality. Present 
databases indicate a far-reaching 
problem beyond the scope of this 
limited number of individuals.” In- 


2000 letters per hour 


via your personal computer 


deed, as many computer security an- 
alysts admit, part of the problem lies 
just in anticipating the locations of a 
system's vulnerability. 

At one time, corporate officials 
thought that the highly technical 
nature of computers ensured their se- 
curity. After observing how vulner- 
able those systems actually are, firms 
are now forming “tiger teams” to find 
holes in their computer security sys- 
tems. 

These teams are composed of com- 
puter experts in systems analysis, 
operating systems, applications pro- 
gramming, and physical security. 
They take a “no holds barred” ap- 
proach and attack the integrity and 
security of an entire computer system 
in order to find exposures and vul- 
nerabilities. Such teams are discover- 
ing that a multiplicity of solutions is 
necessary to plug security holes. 
Technical products include encryp- 
tion devices, password and software 
systems, and a call-back device such 
as the Secure Access Unit (SAU) and 
its multiport cousin, the Secure Ac- 
cess Multiport (SAM) from a San 
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ome people drive 
fine German machines to work. 
Other people drive them once they arrive. 


The tradition of high quality, high performance German The BASIS 108. Microcomputings5 "Best Of Both Worlds’ 
manship and engineering is legend. And while we most German craftsmanship and American business savvy. 
often see that tradition in action on America's streets and CP/M-based business computing and Apple II-based personal 
ighways, it is in America's business offices that its future computing. High performance and surprisingly low cost. 
olds the most promise. The BASIS 108. A computing machine finely tuned to handle 
The BASIS 108 is the proof. the fast tracks of business today, particularly now with a 
This powerful small business computer passes higher- bundled-in Perfect Software Package" that includes Perfect 
uL priced competitors with ease. Itsdual Writer,” Perfect Speller,” Perfect Filer,” and Perfect Calc?" 
Äi mee processors — for CP/M" and Apple H° Call your BASIS deal 
| compatibility — open up the largest p 
) , library of microcomputer software 
— wi and plug-in peripherals available today. 
WI This unique combination also provides 
compatibility with other popular languages, including 


Pascal™ and LOGO. See” Exclusively Distributed TR NI TR 
The lightweight, low profile, detached keyboard is a work SNE x4 ) 

of art and practicality. There’s a full 128-key ASCII character Mr m ug 

set. Fifteen user-definable function keys that can provide Computer System Designs 

access to 60 distinct functions. A nine-key cursor control 99 Danbury Rd, Ridgefield, CT 06877 

block. And a convenient eighteen-key numeric pad. (203) 431-4540, (800) 222-0626 
And there’s more. RGB and composite NTSC or PAL Ontario, CA (714) 947-5727 

ideo. Keyboard-selectable 80 or 40 column display. Montreal (514) 636-8363 

High resolution color graphics. Parallel and serial printer Toronto (416) 281-3625 

nterfaces. Easily accessible outboard I/O connectors. Six 

Apple II-compatible card slots for peripherals expansion. Circle 56 on inquiry card. 


CP/M? is a registered trademark of Digital Rescerch, Inc. Apple tiS is a registered trademark of Apple Computer, Inc. Pascal™ is a trademark of the Regents of the 
University of California at San Diego. Perfect Soft ware, Perfect Writer, Perfect Speller, Perfect Filer, and Perfect Calc are trademarks of Perfect Software, Inc. 


Francisco company named LeeMAH. 
These devices restrict outside dial- 
ups to certain authorized locations. 
All function best when employed 
together to secure a system. No single 
solution can do the job. 


A Different Kind of Culprit 

In a sense, computer crimes do not 
differ significantly from more tradi- 
tional crimes. As SRI computer se- 
curity specialist Donn Parker and his 
associate Charles Wood explain, such 
crimes as fraud, theft, larceny, em- 
bezzlement, extortion, sabotage, es- 


pionage, and violation of privacy 
have the same results regardless of 
the means used. Yet computer crime 
is different. "The accupations of the 
perpetrators, the timing of the acts, 
the geographic locations of the par- 
ties involved, and the environments 
in which these acts take place have 
all changed,” say Parker and Wood. 

Computer criminals, for example, 
are generally white-collar, well- 
educated professionals without 
police records. When caught, many 
have based effective defenses on the 
claim that their ethical judgment was 
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undermined by the impersonal 
nature of their act. 

In his book, Crime by Computer, 
Donn Parker states that the most 
common characteristic among com- 
puter criminals is that, as formerly 
honest people, they have difficulty 
accepting their dishonesty. Hence, 
they work hard to rationalize their 
crimes. For example, they claim they 
don't steal from people, only from 
corporations; or, because they don't 
like their bosses, they say they 
embezzle more for revenge than per- 
sonal gain and try to justify their 
retaliation, 

Computer embezzlers often prefer 
to see themselves as borrowers—not 
thieves—who became criminals with- 
out intending to. They often have 
problems with alcoholism, drugs, or 
financial responsibilities, says Parker, 
adding that computer criminals are 
generally people who by nature seek 
easy solutions to complex problerns. 

In August of 1977 the New Yorker 
told the story of an accountant who 
embezzled more than $200,000 a year 
from the produce-packing company 
where he worked. "I had a very 
tough job at best, organizing the ac- 
counts of a company run by people 
I didn't like" he said. 

When he didn't get the bonus he'd 
been expecting, he warned, "There's 
one guy in this organization you 
shouldn't fool around with.” He said 
his motive for embezzling was 
revenge. 

A more recent case involved a 
former Federal Reserve Bank 
employee who illegally accessed the 
bank's database. The culprit was able 
to dial up using the password of an 
existing employee to obtain confiden- 
tial data on money supply and in- 
terest rates. 


The Hacker 

For many young computer en- 
thusiasts, though, breaking into a 
computer systern is just a game, Such 
electronic whiz-kids—"hackers" in 
computer lingo—say they break in for 
the challenge, or “because it's there.” 

Consider, for example, the case in 
which workers at the New Jersey 
Board of Education turned on their 
terminals one morning to find their 


normally friendly machines with 
new foulmouthed personas. In addi- 
tion, the board’s files had been 
wiped out. Security operators final- 
ly located the perpetrator—a 15-year- 
old. 

Unauthorized computer users and 
their motives fall into three groups: 
employees (for embezzlement or 
vengeful destruction), hackers—high- 
school and college students (for 
malicious reasons or out of curiosi- 
ty), and computer users from outside 
a company (committing grand theft). 
Alan Fielding meets what security ex- 
perts consider the profile of the 
curious hacker turned by temptation 
to illegal profit. 

When the law caught up with 
Fielding, the 21-year-old computer 
whiz had already illegally made a 
million dollars from a telephone 
supply company that he set up. 

While studying engineering at 
UC.L.A., Fielding developed intimate 
knowledge of telephone company 
technology. Referring to telephone 
company discards he had collected 
since youth, he developed a scheme 


to obtain equipment from a Califor- 
nia telephone company and resell it. 
He had used one telephone com- 
pany's computerized ordering system 
to build a lucrative illegal business. 
He ultimately was prosecuted and 
convicted, 

Fielding is an example of what 
many comptiter security experts fear 
most: the high-school hacker who 
turns to bigger things. Massachusetts 
Institute of Technology programmer 
Richard Stallman defines a hacker as 
"someone who knows computers in- 
side and out, gets a nonprofessional 
amount of fun out of them, and can 
appreciate the irony and beauty of a 
program." 

As applied to students, this de- 
scription must also include an ele- 
ment of youthful and undisciplined 
exuberance. As Wood puts it, "Kids 
are often motivated by challenge or 
the respect of their peers. It's like joy- 
riding in cars used to be. And, like 
joyriding, it’s mostly a male 
phenomenon. Our obvious concern 
is, what happens when these kids 
grow up and mischief turns to per- 


sonal gain?” 

SRIs Geoffrey Goodfellow broke 
into his first major computer network 
at age 15. He calls himself a hacker—a 
term, he notes, that once had less 
derogatory connotations. 

Although Goodfellow distinguish- 
es the malicious from the mischie- 
vous or harmless hacker from the 
more dangerous computer criminal, 
security officials take a dim view of 
anyone who romps through company 
files. Such innocent romps, they say, 
sometimes cause as much damage as 
intentional assaults. 


The Basic Tools 

Fielding is just one of many who 
have discovered that the phone lines, 
a modem, and a home computer pro- 
vide a computer wizard with all the 
burglary tools necessary to dial up 
and break into a computer system. 
From there, the possibilities are as 
unlimited as your imagination and 
skill and the information a computer 
system stores. 

The basic tools for a computer 
break-in can be purchased at any 
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Reiall Our Price Retail Our Price Retail Our Price 
M-100-2 er asas sas $845.00 — $235.00 4th Dimension .... ...... 3375.00 $225.00 *TM-100-1 with case and 
M-SD-2 .........-.. eee. 834500 Your Choice Davong 16K Ram .. .. $129.00 5 69.50 power supply ........... .. $249.00 5148.00 
4K Quadboard...-..,..... $395.00 5285.00 Verbatim SS/DO ..... $ 4900 $ 24.50 16K Rams 8-4118 .......... $2400 $ 13.50 
erbatim DS/DD ........ -. $ 7150 8 1450 $553.00 $379.00 1 Verbatim SS/DD ,.......... $4900 £ 24.50 

$771.50 $561.50 SAVE $234.00 $322.00 agio 

SAVE $210.00 SAVE $135.00 


ad for trade-in dataits 


S58 


HALLOWEEN 
SPECIAL 


NEC APC 
NEC's finest business computer 
only available at our retail stores 
Siop in and see a demonstration. 


Mountain Computer, 
CPS Multi-Function Card ., 
Orange Micro: 
Grappler Plus 
Microbuflera: 
tor Epaan, IDS, NEC, & Okidata | 
La TT ^ .. $219.00 
datG S (Sat $249.00 


» SCALL 
=. - SCALL 


EDUCATION: 
Master Typa 
å The Mosi Amazing Thing 
Typing Tutor 
Story Machine 
Typa Attack 
Face Maker 


23 


"Factory Roeconthitioned Warranty 90 Days 


AAAA 


* 65024 microprocessor (&-bit CPL} 


Apple lle* Computers 


Provides [hese standard features. 

s Typewriter-siyle, full ASCII keyboard, 
upper and lower case, and auto-repeat 
feature 


* BAK bytes RAM memory 

e 16K byles ROM, which includes built-in 
Apple-soft BASIC language 

Color graphics and sound capabilites 
Seven l/O expansion slots 

Back panel designed lar quick connect 
disconnect. using D-styla connactors 


Franklin Ace 1000 
Offers: 


e 64K Mamory 

+ 40 column upper/lower case display 

a Apple lle compatibility 

* more space balween expansion slots and 
internal fan aid cooling 


CALL FOR PRICES ON 
FRANKLIN ACE 1200 


Now Availabiae! 
WORDPROCESSING 
On Line: Scresrwriler 
The Prolesaional 
Silicon Valley: 
Format i! 


Southwes! Dats Systema: 
. ASCII Express. The Professional 


pu am ^ uu ur um 
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computer store or by mail. The infor- 
mation required for breaking in can 
be bought, sold, or traded on an easi- 
ly accessed dial-up computerized 
bulletin board. 

Computer security experts have 
identified both legitimate and 
“cracker” bulletin boards. The 
"cracker boards" are fed and manned 
by “T.H.E.M.,” as the group is called 
in computer crime circles, T.H.E.M. 
is an acronym for Telecommunica- 
tions Hackers, Embezzlers, and 


Manipulators. There are more than 
800 of these boards operating today 


The DS120 Terminal Controller makes your LA36 


in the United States, according to 
IACCI founder Goldstein. 

The computer criminal, then, has 
all the needed tools: hardware to use 
in illegal access and, via the bulletin 
boards, access codes to computers 
across the country. 


The Legal Issues 

Newspaper and magazine reports 
have sensationalized crime com- 
mitted with computers. Many articles 
claim that the nature of the medium 
makes detection of unauthorized use 
impossible, or that even if such use 


perform like a DECwriter® III. 
The Datasouth DS120 gives your DECwriter® I] the high speed printing 


and versatile performance features of the DECwriter® 


at only a frac- 


tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 
e 165 cps bidirectional printing 
* Horizontal & Vertical Tabs 
e Page Length Selection 
a]l baud operation 
e 1000 character print buffer 
s X-on, X-off protocol 
» Self Test 


¢ RS232 interface 

* 20 mA Current Loop interface 
e Top of Form 

e Adjustable Margins 

* Double wide characters 

* Parity selection 

e Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


tage of today's higher speed data 
communications seryices, LSI 
microprocessor electronics 

and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 

respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 

our nationwide network of 
distributors. Just give us a 

cal] for all the details. 7 


datacouth com 


4215 Stuart Andrew Blvd. > Charlotte, North Carolina 28210 » 764/523-8500 


4106 October 1983 Q BYTE Publications ine 


Cica 142 on Inquiry card. 


is detected, it is impossible to prove 
in court. These claims are the subject 
of much debate. 

Legislators and the courts are be- 
ginning to take computer crime very 
seriously. Some states, particularly 
those with industry bases in high 
technology, have passed some legis- 
lation helping to govern computer 
crime; indeed, bills have been pro- 
posed in the U.S. House of Represen- 
tatives that may bring clarity to a 
multitude of complex and inter- 
related questions. Sentences may one 
day reflect the magnitude of the 
offense. 

Unfortunately, the legal process 
takes time, whether at the state, local, 
or national level. And victims and 
potential victims cannot wait for 
those channels to yield solutions to 
computer-crime-related issues. 

If the problem arises through tech- 
nical vulnerabilities, the obvious 
solutions are to be found on a tech- 
nical level. Technical innovations now 
are available that can limit vulner- 
ability and make computer systems 
with dial-up access much easier to 
protect. 


Limiting Computer Access 

In the past, log-in passwords gave 
computer systems at least superficial 
protection from outside dial-up in- 
truders. À "gray market" in these 
passwords, however, has weakened 
the protection those words once af- 
forded. Computer gray markets, 
DeVries explains, operate out of 
underground newspapers and elec- 
tronic bulletin boards, which adver- 
tise the availability of such items as 
telephone numbers, log-in or user 
names, and passwords for company 
computers. Such information is avail- 
able in trade for similar means of 
access. 

DeVries points out that the larger 
the computer system and the greater 
the amount of information it stores, 
the harder it is to supervise those 
using it. A systems ports of access, 
he says, are the weak links in a sys- 
tems security. 

Today new products are emerging 
to address the growing concern over 
computer security. The LeeMAH 
Secure Access Unit (SAU), for exam- 
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Protecting Information from 
Unauthorized Access 

A variety of security techniques have 
emerged to combat the costly and déstruc- 
tive types of computer crime described in 
this article, The purpose of each of them 
is to limit access to such authorized users 
as employees who are tnaveling or work- 
ing at home. 

Communication with a computer from 
a remote terminal is usually carried out via 
a direct-dial telephone network, Although 
many online terminals are connected to the 
host via dedicated or private-line telephone 
circuits, an employee working away from 
his office normally accesses the company 
computer through the standard local and 


long-distance telephone network. This ar- | 
rangement permits the greatest flexibility | 


at the lowest cost. 


ple, is a device designed to protect 
single-port systems; its recently in- 
troduced counterpart, the Secure Ac- 
cess Multiport (SAM), guards multi- 
port systems. These products and 
others are designed to prevent un- 
authorized access to a system. 


DeVries says that one advantage of 
the SAU is that it limits dial-up access 
to previously selected dial-up sites. 
Like an answering service, it screens 
callers before they reach the com- 
pany's computer modem and log on. 
(See the text box on this page for 
details.) 

Callers use a push-button tele- 
phone to send the SAU a six-digit 
Location-Identification Number 
(LIN). The device receives it, hangs 
up, and checks its memory for the 
authorized six digits. 

Like an automatic electronic watch- 
man, the SAU and the SAM answer 
all incoming calls to the system and 
provide call-back access only to those 
who are at authorized locations. 

Within a matter of seconds, the 
device answers the call and receives 
the six-digit LIN via a push-button 
telephone. At this point, the device 
emits an acknowledgment tone and 
disconnects, 

The device searches its call-back 
directory for a preprogrammed tele- 
phone number of the authorized 


location. It then calls back. At the 
authorized site, the user answers the 
call, enters a one-digit connection 
code, and is connected to the system. 
If the incoming call came from an 
unauthorized site, the attempt to 
breach the security is thwarted, and, 
in the case of the SAM, an audit trail 
logs the unsuccessful attempt. Addi- 
tionally, the audit trail monitors suc- 
cessful connections and reports on 
modem and line operation. 
Phone-line access to company sys- 
tems permuts thefts of software, files, 
money, and materials from any dis- 
tance, DeVries notes. “The tremen- 
dous proliferation of personal com- 
puters, modems, and hacking skill 
means that there are statistically just 
that many more people out there 
with the capability of breaking into 
company systems,” DeVries says. “To- 
day there are more and more people 
who know how to program, how to 
get passwords, how files and direc- 
tories look, and who just might see 
something interesting on your sys- 
tem. With just passwords, someone 


CREATE YOUR OWN—GAMES COMPUTERS PLAY 


"This is not just another book of 
program listings of public domain 
software . . . This is a book written 
by an expert programmer of games, 
showing you how to approach 
game-programming through con- 
versation and example." 

Kick Horlick, 

Teacher, Lincoln/Sudbury School, 

Consultant, Computer Camps International 
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GAMES COMPUTERS PLAY, By Keith 
Reid-Green, gets you off to a fast start 
designing your own games. Want to do 
real-time animation? This book shows 
you how, GAMES COMPUTERS PLAY 
is full of ideas on games, graphics pro- 
grams, and hobbyist applications. 


Games can be written for any personal 
computer, in any language with this 
book. This book gives you all the tools 
you need for quick results. The author 
provides the basic game algorithms 
and shows you how to convert them 
to run on your s . You can enjoy 
designing and adding refinements. 
Available October, 1983, est. pages 250, 
includes 33 color photos and 175 draw- 


ings of actual games $16.00, paper- 
bound. Order #EY00025-DP. 


Ask for GAMES COMPUTERS PLAY 
at your local bookseller or, arder di- 
rectly from Digita] Press. TOLL FREE 
#1-800-343-832] or 8322. In Massachu- 
setts, (617) 663-4124, phones are open 
8:00 a.m. to 4:00 p.m., Eastern time. 


Please send me 
ONE UTENS PLAY ($16.00). Postage and 
an 
by che 

count when ordering two or more copies. 
Prices subject to change without notice. 
pom — payable to Digital Equipment 


ORDERING INFORMATION 


Return to: Digital Press Order Fulfitlment 


Digital Equipment Corporation 
DA Esquire Rd 
Billerica, MA 01862 


copies of GAMES 


free when your order is prepaid 
or charge card. Ten percent dis- 


rporation. 
O Check included [C] VISA 


C MasterCard C Purchase Order 


(attach PO.) 


Charge Card Acc’t No: 

Expiration Date Telephone 
Authorized Signature ____ S 
Name 

Campary/Schoal’ 

Address 

City__Sinte__Zip 


digito 
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AN NOUNCING THE WY- 50. 


À NEW GENERATION OF LOW- COST TERMINALS FROM WYSE. 


Never before has anyone put so much 

into something so good looking. Or so 
compact. It took revolutionary design 

to doit. Design a Jot of people couldn't 
accomplish for the price. But we did. 


In fact, the birth of the WY-50 intro- 
duces a new standard for low cost ter- 
minals. It was conceived to give you 
30% more viewing area. Developed 
- meet the most advanced European 
rgonomic standards. And best of all, 
elivered for a surprisingly low price. 


The WY-50 sells for only $695.00 


BORN WITH ADVANCED 
FEATURES: 


* 14" screen. 

* 80/132 column format. 

* Soft-set up mode. 

* High resolution characters. 
* Low-profile keyboard. 

* Industry compatible. 

* Only $695.00. 


For more information on the revolu- 
tionary design, outstanding features 
and unique good looks of our Pretty 
Baby, contact WYSE TECHNOLOGY 


and we'll send you a 
brochure filled with everything 
you need to know. 


The WY-50. It's a real beauty. 
Circle 515 on inquiry card. 


Uy fc Make the Wyse Decision. 


WYSE TECHNOLOGY, 3040 N. First St., San Jose, 
CA 95134, 408/946-3075, TLX 910-338-2251, 

in the east, call 516/293-5563, call toll-free, 
800/538-8157, ext. 932, in CA 800/672-3470, ext. 932, 
imn the midwest, 313/227-5011, in So. CA, 213/340-2013. 


Components is Our First Name) call us with Your Requirements 


APPLE lle COEX 80-FT 297 MATRIX 


64K RAM CARD | YE. UR PRINTER 


80 column x 24 lines |  Bi-Dieclimal Printing 


e 2K Buffered Memory 1 
64K RAM ə 60, 96, 132 Columns, | cma 
Compatible with Graphics and Block Printing x. 
Apple lie Software e Selectable Char Pilch, d, ” | 
Spacing and Feed 


COEX Interface Card to fe Tus 85 


| Commodore — ae to s ^. $97 go 


VIC, 84, P 


149" 


PARALLEL INTERFACE 
EPSON TO us 


KI Hh 


ior APPLE | 
New Fram ! FLOPPY DISK DRIVE 
COEX "495 Rer INCLUDED | 6K RAM CARD Apple lie Compatible 
" Language Transparent with 9 Track Zero Micra Swilch 
5'A" Floppy COEX FACTORY *DOS 3214 DOS 33 
DISKETTES RRAS '69" DESIGNED 


Al Cenrtifiaod- 10096 Guaranteed f 


BOX of 100...* 149? 


Hub Rings. ....... $188.00 | 
LX DO YOU HAVE 
VISION-80° 52290 | A COMMODORE? 


80x24 Video Display Card NEW ROM for COEX BD & DP8480 


Vista Computer Company's new Visign-80 board is a sophisticated Allows Full Gr C 
yoi aaay to use video display card for the Apple * computer u aphics Compatibility 
d | with All Commodore Computers . 529% 


“Have You Kissed Your Computer Lately" 


Components Express, Inc. | 


1380 E. Edinger e Santa Ana, Calif, 92705 e 714/668-2972 
DEMON 917-595-1565 = AL 
Terma of Sula: Cash, Checks, Credit 


-vu'* 4b 


EXTENDER CARDS | ^£ 


for APPLE... $16.95 Controller ane 
wsm. $19.95 > | rsbove.. 


.. $75.00 


ACOA SNA = Inmamabona! Orden Wakae 
Canis, MO COD FOB Sana Ana Cal teen id oad | 


for 6809 
8080, Z80 
8088, 8086 


Real-Time Multitasking Executive 


m ROMable (< 3K) 

B No royalties 

m Source code included 

B Language interfaces 

B Low interrupt overhead 

B Inter-task messages 

Options: 

* C, Pascal, PL/M, Fortran i/f 

* Extended memory {> 64K) 

* Configuration Builder Utility 

* Resource (semaphore) 
Manager 

* Buffer Manager 

* Integer Math Library 

* Real-Time C Library 


AMX (for 8080) $800U.S. 
manual ony $ 75U.S. 


AMA, RealTime C. ace TM al RADAK Product tid. 
ZB w TM ol Zilog Carp 


KADAK Products Ltd. 


IL 206-1847 W Broadway Avenue 
Vancouver B.C., Canada V6J 175 
BF telephone: (604) 734-2796 

Telex: 04-55670 
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| in Timbuktu would have everything 


| he needed" 


"Computers are dumb and accept 
at face value any material put to 
them,’ Goodfellow says. For this 


| reason, he is dissatisfied with the 


password system of protection. “It’s 
too easily broken, or obtained, to pro- 
vide security to something as valu- 
able as a computer system," he ex- 
plains. "People often have ridiculous- 
ly obvious passwords, like their ini- 
tials [or] wife's, children's, or dogs 


names. And if it isn't sufficiently 


mnemonic, theyll write it down 
somewhere on their desk. Obvious- 


| ly, for this last reason, it’s impractical 
to assign them" 


And as sensational news stories 
have shown, reliance upon pass- 
words to block outsiders is foolhardy 
and only a partial step toward reliable 
security. A first step might be to 
remove one's computer's telephone 
number, thus limiting the computer's 
exposure to the finite number of tele- 
phone numbers in its directory. 

As Goodfellow says, "What's nice 
about the SAU is that you know ex- 
actly who's getting in, and you can 
stop him at any time. You can stop ex- 
employees by removing their author- 
ization numbers from the SAU 
directory.” 

A View from a Computer 
Criminologist 


"In the 1980s" notes IACCI Ex- 
ecutive Director Goldstein, "almost 


| all phases of our lives have been com- 


| puterized—from offices to assembly 


lines to farms to homes, we are in- 
creasingly in contact with computer 
information networks. 

"We have made ourselves even 
more vulnerable by allowing not only 
our internal losses to cripple us—we 
have opened this door to the cor- 


| porate vaults (our computer-stored 


data) to a dial-up criminal who can 
rob us from the safety and comfort 
of his home computer. WarGames of 


| another ilk is a reality" 


Goldstein added that, “One recom- 
mendation that represents a realistic 
appraisal of the situation is to con- 
sider a viable telecommunications 
device to limit or control access to the 
computer.” 


What did one computer 
say to the other? 


Nothing much, 
until ASCOM came along. 


With ASCOM'", personal computer 


or over the telephone with a modem. 


communication has never been so ASCOM works on IBM PC, | WESTIC nee nis 
easy. That's why Big 8 accounting MS-DOS, CP/M-86, CP/M-80, l (203) 853-6880 « Telex 64-3788 
firms and Fortune 500 companies use and TURBODOS 


ASCOM. ASCOM is an interactive 
microcomputer telecommunications 
program for timesharing and data 
transfers. It is easy to use because it 
employs menus, simple commands 
and features on-line help facility. 

A typical use of ASCOM is to ac- 
cess a data base to retrieve data for 
storage and analysis on your micro- 
computer. It can also be used to trans- 
mit program files to another machine 
running ASCOM or MODEM 7. 

This can be done locally through 
direct connection, 


"pn 
aen EC 


§ Dial up our 24-Hour Computer Hotline for 
| 300 baud modems: (203} 853-0816 
i O Please send me an ASCOM program & 
documentation: $175.00* 
ASCOM Features: Mi l [1 ASCOM documentation: $30.00* 
* Works with modems or by direct I D FREE: Catalog of over 300 programs. 


connection from 110 to 19,200 baud. | C.O.D. — Visa — MasterCard ___ 


compatible micros. 


* Transfers both text and program files j Card No. Exp. — 
between computers. g Model of Micro 2s 5" 8" — 
* Protocols synchronize large | Name 
file transfers. g Company Tel: 
* Remote mode permits control of į Address 
another micro running ASCOM. ` I City St. Zip 
* Auto processing with command files. i ("Plus $3.00 shipping and i handling in North America. CT 


e Displays directories and files. 


wemi Microprocessor Associates. CP/M isa Irademurk 
|| of Digital Research © Copyright 1983 Westico, Inc 
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The Software Express Service 
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NEC SPINWRITER 3590, The new 
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Petro-Lewis Yield Plus Fund ll 


A unique series of limited partnerships 
formed to purchase ott and 

gas production payments from 

a specified portfolio of producing 


Production Payments with Initial 
Fixed Rate 


properties plus engage in development 
drilling activities on those properties. 


$450 Million Offering 


Plus Development Drilling For 
Potential Acditianal income 
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Easy Access: Curse Or Boon? 
Easy access, while a blessing to the 
computer user away from the office, 
also makes the computer vulnerable 
to intruders. Through the same 
direct-dial access port that allows a 
company's outside personnel to ac- 
cess the computer, so can a computer 
hacker dial in and attempt to access 
private and sensitive information. To 


| prevent the loss of important data, 


many companies avoid direct-dial 
telephone access into their corporate 
computers. But for those companies 
that permit telephone access, several 
hardware and software devices and 
systems aid in preventing and detect- 
ing unauthorized usage. 


Improving Security Tools 

One of the simplest and oldest 
ways to protect a direct-dial interface 
port is to use an unpublished tele- 
phone number. This technique usu- 
ally prevents unauthorized company 
personnel from dialing into the com- 
puter just to have fun. However, an 
unlisted telephone number is a poor 
security solution. Keeping a number 
secret and changing it as needed 
pose difficult problems. But perhaps 
the biggest drawback of using 
unlisted numbers is the fact that a 
serious attempt to discover the direct- 
dial-access port of a computer re- 
quires no knowledge of the tele- 
phone number itself. A smart ter- 
minal or personal computer system 
equipped with a simple control pro- 
gram and the appropriate modem 
and automatic dialer circuitry can be 
used to dial telephone numbers at 
random and identify those numbers 
that answer with the conventional 
modem carrier tone. This renders 
even an unlisted telephone number 
useless. 

The most popular security ap- 
proach in use is the password sys- 
tem. This software technique requires 
a user to enter a password to gain ac- 
cess to a computer's operating 
system. The password, like an 
unlisted telephone number, is kept 
secret and often reassigned 
periodically to prevent unauthorized 
use. And, like the unlisted telephone 
number, the secret password is vul- 
nerable to random or systematic at- 
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MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 
QUICKLY, EASILY, WITH JUST A PUSH OF A BUTTON. 


New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith™, Nibbles Away™ and other 
“Nibble copiers” require complicated parameter settings, much patience and 
great effort to use. More often than not, the results are disappointing. WILD- 
CARD is different. Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 
takes a snapshot of memory in your Apple® II. 

Now you can make back-up copies 
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Software is not copy protected. 
tem requirements: Apple It 
s wilh 64K and DOS 3.3 or 
Apple fle, Franklin Ace also 


supported. 
“Wildcard does nat operate with 
CP/M" or other microprocessor 
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of protected software with 
the push of a button. 

FEATURES 
DO Hardware copying device... — á— 

push button operation. 
a Copies 48K memory resident 

software, most 64K software. 

| O No programming experience or 
Datar ari ues ro WILDCARD $139.95 


m m up DOS 3.2 and DOS 3.3 
isks. 
D Creates DOS 3.3 unprotected 
and autobooting disks. 
o WILDCARD lives in any slot. 
Undetectable by software. 


D Produces autobooting disk in 
2 minutes, 
o Copies are DOS 3.3 compatible. 


o Copies become accessible for 
alterations. 

n Simple, easy-to-use software 
included. 


WILDCARD Utility Disk 1 also in- 


cluded, featuring: 

D Automatic program compres- 
sion and BRUN file maker. 

o Multiple programs can be 
placed on the same disk. 

a Recreates basic files to load and 
save. 

D Files can be placed on a hard 
disk...and more. 


Order direct from East Side Soft- 


ware Co., 344 E. 63 St., Suite 14-A, 
New York City 10021, 212-355-2860. 
Please include $3.00 for shipping 
and handling. Orders outside 
continental U.S. please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA. 

N.Y. State residents add sales tax. 
Dealer inquiries welcome. 


IMPORTANT NOTICE: The WILDCARD is offered 
for the purpose of enabling you to make archival 
copies only. Under the Copyright Law you, as the 
owner of a copy of a computer program, are 
entitled to make a new copy for archival pur- 
ses only and the WIL RD will enable you 
o do so. The WILDCARD is offered for no other 
urpose and you are not permitted to utilize it 
or any other use, other than that specified. 


Apple and the Apple logo are registered 
trademarks af Apple Computer, Inc.—CP/M-— 
trademark of Digital Research, inc. Locksmith— 
trademark of Omega Microwave, Inc. Nibbles 
Away—irademark of Computer: applications. 


tack using a personal computer. A 
dedicated hacker using an unrelent- 
ing trial-and-error technique can 
often uncover a valid password and 
unlock a company's computer soft- 
ware system with little or no effort. 
In fact, the major problem with a 
password approach is that users 
Often assign very simple and easy-to- 
remember (and guess) passwords 
that often go unchanged for months 
and even years. 

In fact, it is not uncommon for an 
employee to leave a company and 
find that the password he was as- 
signed is still completely valid long 
after his departure. 

Related to the password approach 
is a hardware solution known as the 
pass-through technique. With this 
method, after an incoming call is 
answered, the calling party enters an 
identification code, usually using the 
Touch-Ione telephone to enter the 
data. A valid code causes the pass- 
through circuitry to establish a full 
connection between the caller and 
the computer modem. A normal con- 
nection sequence then occurs. The 


| — <a time anywhere! 

i Personal Computer of 14 kt gold 
to charm your favorite operator. Available in solid gold 
$24.95. With diamonds pave' in screen $79.95. 18" 
14 kt ine chain $22.00 additional. Also available as 
Tie Tack & Cufflinks. Add $2.50 for postage and 
handling. Special pricing for bulk orders. To order 
phone 201-674-8123 or seng check or money order to: 


Larem, Inc. Dept. J 
600 Central Ave. | LAM 
East Orange, NJ. 07018 | ET oh. 
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relative ease of determining a secret 
code and gaining entry makes this 
system as susceptible to failure as the 
password approach is. 

Although these three approaches 
are effective for individual situations, 
none provides solid protection for the 
direct-dial computer-access port. Yet 
all are widely used. They should not 
be totally scrapped, but instead used 
to provide layers of security accord- 
ing to the requirements of the in- 
dividual installations. Unpublished 
telephone numbers and passwords 
are valuable defenses even if addi- 
tional security equiprnent and soft- 
ware are in place. 


An Emerging Technology 
Several new techniques aimed at 
limiting computer access are emerg- 
ing. Four are data encryption, voice 
and fingerprint recognition, and 
retina scan. The first is not actually 
an access-control method but a mes- 
sage-coding technique. Voice and 
fingerprint recognition, on the other 
hand, are normally used as a user- 
unique "password" to control com- 
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puter access. 

The accepted method for data en- 
cryption is the National Bureau of 
Standards’ Data Encryption Standard 
(DES). This technique scrambles the 
transmitted data by iterative multipli- 
cation with a randomly generated 
56-bit key. An additional 8 data bits 
in the key are provided for parity 
checking, thus making the DES key 
64 bits long. DES keys are themselves 
highly secret and must be guarded as 
carefully as passwords. 

The major drawback to data en- 
cryption is fhe high cost to imple- 
ment even a simple system. An en- 
crypted communications channel re- 
quires DES circuitry at both ends of 
a link. At the host computer, where 
the number of data-access ports is 
limited, the added cost of encryption 
equipment is small compared to the 
cost of the entire system, and the 
DES equipment is easily justified. 
Because similar equipment must also 
be installed at each terminal used to 
access the host computer, the result- 
ing cost to modify these terminals for 
data encryption can easily exceed the 


NSC 800 


Real Time Emulation 


Convert your existing Z 80 emulator into an NSC 800 
emulator with the NSC 800/Z BO pod. 


We will be pleased to advise on a total emulalion package 
for NSC 800 support, — 


SN e 
KURT EICHWEBER 


HAMBURG : FED. REP. OF GERMANY 
Further details from Sales Representative: 
international Aerospace Technologies, inc. 


Executive Plaza, Suite 110, 4717 University Drive, Huntsville, 
Alabama 35805. Telephone: 205/837-0611. Telex: 594441 
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TDK Floppy Disks. 
Invaluable security for irreplaceable information. 


Today, more and more companies are relying on convenient floppy disks to record, 
store and safeguard information. Irreplaceable Information which is vital to their business 
interests. It is precisely the value placed on this information that makes the floppy disk an 
invaluable too! for storage and security. And this is where TDK floppy disks become invalu- 
able to you. TDK floppy disks are guaranteed 100% error-free at the time of manufacture 
and certified for double-density encoding. Furthermore, each track of every TDK floppy 

disk is tested to exceed industry standards... Including 


those of IBM, Shugart, ANSI, ECMA, ISO and JIS. Once you 
|| TDK | insert a quality TDK floppy disk into your computer system, 
a, ' you're guaranteed highly reliable, ultra smooth perform- 
Á A | ance. This is due to TDK's proprietary disk-burnishing tech- 
D ! nique that provides optimum head-to-disk contact. 
as C TOK floppy disks are available in 5% and &-inch sizes in 
—" if the most popular formats. Each disk cornes in its own pro- 


tective Tyvek-type envelope. For a copy of our brochure, 
` “Some Straight Talk About Floppy Disks,” write to: TDK Elec- 


* pli ents kasa tronics Corp., Computer Products Marketing Dept., 12 Harbor 
-zop Ü E z 024 M2DX@S 396TPI Park Drive, Port Washington, NY 44050, or call 546-625-0400. 
: & TDK. 
©1982 TOK Electronics Corp. The heart of your system. 
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terminal's initial cost by a factor of 
two or more. Furthermore, manage- 
ment of a DES key can prove difficult; 
a terminal with DES key codes in- 
stalled is an easy target for an 
unauthorized user and thus provides 
little security. The implementation of 
data encryption often only shifts the 
data-security problem from one of 
controlling computer access to con- 
trolling terminal use. 

Two other security techniques, 
voice and fingerprint recognition, are 
relatively new, expensive, and un- 
proven, but they could prove useful 
in the future. For use in monitoring 
dial-access connections, voice recog- 
nition is more attractive than finger- 
print verification because it does not 
require the use of additional hard- 
ware on remote terminal equipment. 
The purpose of both methods, how- 
ever, is the same: to identify the user. 


Tracking Attempts to Breach 
the System 

To monitor the effectiveness of any 
of these security methods, a com- 
puter system should also generate an 


audit trail, a record of the transac- 
tions it makes. A typical record 
would describe the telephone line or 
lines involved in each connection, the 
time and duration of each connec- 
tion, and the access codes used to 
establish the connection. À log of 
successful and unsuccessful access 
attempts should also be included. 
This record, coupled with the call ac- 
counting records generated by most 
of the modern PABX and telephone- 
company switching systems, can be 
invaluable in tracing computer 
criminal activity. 


User vs. Location Authorization 

The secutity approaches described 
thus far are used to identify the user 
on a direct-dial access port into a 
computer. À second, highly accurate 
technique identifies the user's loca- 
tion rather than the actual user or his 
terminal. Because most legitimate 
users access a company computer 
from home or a company field office, 
location identification can be an im- 
portant way to spot an unauthorized 
user. 


The Secure Access Unit (SAU) pro- 
vides the means to implement this 
technique. It verifies the location of 
a direct-dial access request and 
denies access if the call originates at 
an unauthorized location. This sim- 
ple low-cost hardware solution 
operates outside of the host corn- 
puter equipment and its dial-access 
modems. The latter feature is impor- 
tant because many computer security 
probiems stem from the unauthorized 
alteration of computer software 
or data by personnel who have access 
to the machine through unprotected 
online terminals. Once system soft- 
ware has been altered, the security 
control on outside access may be 
compromised. 

The SAU telephone-line interface is 
housed in a package that's 8.5 by 11 
by 2% inches deep (see photo 1 and 
figure 1). It is installed between the 
direct-dial telephone network and 
the modem on a computer-interface 
port; it can also be used on the 
remote-access port of any remotely 
controlled equipment and works 
with any conventional modem or ac- 


HP 9816 
Word Processor 


e Screen always shows final form of 
document with page divisions 

Mistakes cannot cause loss of any text 
Integral spalling checker-corrector with 
60,000 word dictionary 

Keyboard overlay supplied 

Header and footer, Auto page numbering 
Superscripts and subscripts 

Comment lines 

Variable indentation, right justification 
Table of contents generator 

Math functions 

Mail list and low cost options available 
Unprotected HP BASIC source code 
supplied 

Also available for HP 9836, 9826, 9845 & 
9000 


"Much easier to use than WordStar"—M L CA 
"Very weil written, congratulations" —R.E. FL 
"My customers love the diatlonary"—A McD TX 


WORDWISE 2 


L. W James and Associales s 1525 East County Road 58 
Fort Collins, CO 80524 »« 303-484-5296 
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In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 


can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
92647 (714) 847-4141 
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IBM PC, APPLE, etc... | 


| SHARING AND SWITCHING PROBLEMS? 
GILTRDNIX HAS THE SOLUTION! 


cess controller that functions with 
voice-band data communications. 
Typically installed on a wall in the 
telephone-equipment closet next to a 
computer room, the unit can alter- 
natively be rack mounted in the com- 
puter room. 

The SAU contains the circuitry 
needed to answer all incoming calls, 
accept a valid Location-Identification 
Number (LIN), and return a call to 
the appropriate location before a final 
connection is allowed. The return call 
prevents general unauthorized access 
by positively establishing the location 
of the calling party before allowing 
access to the computer. Note that the 
SAU identifies the proper location of 
a remote user but not his identity 
(unless the LIN is known to only one 
person). In general, the SAU would 
be used with several security mea- 
sures on a system. Passwords, soft- 
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SINGLE BOARD COMPUTER WITH VIDEO OUTPUT. — 
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IKE ware partitioning, and even data en- 

DISKETTES HANDLER cryption could still be required to en- 
BASF Diskettes at compe- FOR sure complete control. 

titive price. Call TOLL FREE UCSD P” System The SAU comes with a directory of 


(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 


Pascal? for IBM PC® , 
Apple Ill> , Apple lie? 


Write your own Pasca programs with | 
keyed records. Read a record by key, 
insert key and write data, gat next se- 
quentiel key, read a record by record 
number, ramove key and deta and 
release disk space, dynamic mamory 


return-call telephone numbers—a 
master number and as many as 99 
authorized-location telephone num- 
bers. Each telephone number can be 
as many as 16 digits long. From the 


PACIFIC master location, usually a secured 
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ATX COMPUTER 


1-800-858-4620 (US) 
1-800-792-1063 (TX) 


SUPER-FAST! 
Z80 
DISASSEMBLER 
$69.95 


Uses Bing Meamemos, allows uber delinad 
labeis, sitings, Bnd dala spaces Source ar 
laling-lype aulpul with Xref lo any device 
Available for 280 CP/M or TRS-80 


SLR Systems 
200 Homewood Drive 
Butler, PA 16001 
(442) 282-0884 


Add 5200 shipping. Specly format required. 
Check, money order. VISA, Master Card, C.O.D. 
PA residents add &% sales lax Dealer Inquires 
invited. CP/M, THS-BO TM of Digits! Research, 
Tandy Corp, 


Circla 428 on Inquiry card, 


telephone, the 99 other numbers can 
be added, deleted, or modified. 

The newly introduced Secure Ac- 
cess Multiport (SAM) can support 
2304 users and interface as many as 
64 telephone lines with one con- 
troller. Audit-trail record keeping, 
remote-access control of directory in- 
formation, and unique line partition- 
ing and return call routing options 
are also available for the multiple-line 
unit. 

The SAU can be used to access 
small single-line systems and the 
SAM can be used for larger systems. 
Usually the SAU operates with one 
telephone line. Because it must con- 
trol access into the data modem of 
the computer's interface port, it can 
function with any standard modem 
at any data rate. After allowing a user 
to access a protected computer, the 
unit becomes transparent during the 
actual data connection. The micro- 
processor-controlled device includes 
extensive self-test and maintenance 


. ANOTHER TEUNDOLOSIUAL ADVANCE FROM SHARP. 


Are you a custom program developer looking for a 
cost-effective way to put your programs in module form? 
Or an executive looking for a way to get your 

company’s custom programs into the field? 
If so, Sharp has the simplest and most direct 
development system available. 
Introducing, the Sharp PC-1500A Computer, the 
CE-165 Writer and the CE-160 Memory Module. 
The PC-1500A is an 8K portable computer pro- 
able in BASIC, making it the ideal computer to 
take your completed programs into the field. It also 
serves as the input for the chip development process. 
When used with the CE-165 Writer, the 
PC-1500A gives you the ability to write and verify 
your own programs into 16 8K-byte memory 
modules all at the same time and all in an 
incredibly fast 8 seconds! It also erases 16 
chips in only 10 seconds! 
With this kind of simplicity and 
Pie , you can control your own 
elivery schedule, inventory 
and distribution. 


Sharp Electronics Corp. 10 Sharp Plaza, Paramus NJ 07652 
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SHARP HAS DEVELOPED THE 
COMPUTER SYSTEM THAT LETS 
YOU DEVELOP THE CHIPS. 
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And finally there’ t the small matter of the chip. 
Its another big plus for our system. The Sharp CE-160 
Memory Modules are made with CMOS technology 
and lithium batteries that assure years of retention. 
Theyre even made with a security circuit that guards 
against "L-LIST" commands. 

All in all, the remarkable system gives you the 
ability to develop your own chips while retaining con- 
trol and confidentiality over your own pro 

‘To find out more or to learn how this system 
can be customized to meet your needs, call Sharp at 
(800) 526-0264 or (201) 265-5600. Ask for 
— Division, Vertical Marketing Group. 
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Figure 1: A block diagram of the Secure Access Unit's circuitry. 


capabilities, fail-safe control of 
malfunctions, and remote testing 
features. 

Figure 1 is a block diagram of the 
SAU's circuitry. The device normally 
derives power from a wall-plug low- 
voltage transformer. The circuit board 
is enclosed in a metal housing with 
a hinged-cover door that can be 
equipped with a locking latch. 

The SAU interfaces the telephone 
line through the "TIP" and "RING" 
terminals. Detection of the ring 
current is accomplished with the 
block marked Ring Detect, an opto- 
isolator coupler detection circuit that 
provides high isolation between the 
telephone line and the SAU's control 
circuits. The 6503-based main con- 
troller analyzes the ring signal infor- 
mation and answers the incoming 
call by operating relay K2. Next, a DC 
loop load circuit block and an AC line 
interface block are connected to the 
TIP and RING terminals. The SAU is 
then prepared to receive the LIN as 
a tone code from the calling party. 

After the SAU receives the LIN, a 
sequence of six digits, it checks the 
code against a table of telephone 
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numbers stored in its directory. If a 
match is found, it uses the tone 
generator to send the user an 
acknowledgment tone and then 
monitors the DC loop conditions for 
the proper network disconnect signal 
to ensure that the user has properly 
hung up the telephone handset. If 
this network signal does not occur at 
the appropriate time, the SAU begins 
a forced disconnect procedure. 

The SAU also terminates incoming 
telephone calls that do not result in 
a valid LIN code within a preset time 
period. This function prevents a 
caller from hanging on the line to tie 
up the device and the computer port 
it protects. 

As depicted in the operational flow- 
chart in figure 2, the SAU continues 
its security function by returning to 
an off-hook state and dialing the tele- 
phone number that corresponds to 
the valid LIN it received. After the 
user answers this return call and 
enters a one- or two-digit connection 
code, the SAU activates its associated 
modem and relay K1 to connect the 
user through to the host computer's 
modem. The SAU monitors the con- 
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DIRECTORY zo AND 


CIRCUITS 


EEPROM 
(OPTIONAL) 


nection first through the normal line- 
interface circuit block to ensure a 
proper modem handshake sequence 
has occurred and then through the 
high-impedance loop-monitor circuit 
block to detect the completion of the 
call. When this call is complete, the 
SAU returns to its idle state, ready to 
receive the next call. 

The SAU can interface the host 
computer modem in one of two 
ways. Because normal direct-dial in- 
terface ports are arranged with auto- 
matic answer modems, the SAU's 
primary interface arrangement is 
through the ring-generator circuit 
block; the unit is wired to the modem 
through the two terminals marked 
MODEM TIP and MODEM RINC. 
When the SAU is ready to activate the 
modem, it synthesizes a high-voltage 
20-Hz ring signal that it transmits to 
the idle modem. The modem, inter- 
preting this signal as an incoming 
call, connects to the MODEM TIP 
and MODEM RING lines to answer 
the call. The SAU then operates the 
Ki relay and connects the modem to 
the normal TIP and RING telephone 
lines. 
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Figure 2: This flowchart describes the Secure Access Unit's (SAU) operation. Note that if 
the unit receives an invalid (false) Location-Identification Number (LIN), it aborts the at- 
tempt to access the hast computer and returns to the idle state. 


An auxiliary connector (marked in 
figure 1 as the optional modem con- 
nector) and the modem-interface cir- 
cuit block provide additional control 
leads and functions to activate an 
originate-mode modem, In this inter- 
facing scheme, the SAU connects the 
MODEM TIP and MODEM RING 
lines to the telephone lines while it 
operates a control lead to the 
modem. The modem is forced into 
the connection state—originate 
mode—and listens for the normal 
answer-tone carrier signal from the 
user's modem. After the connection 
is established, the SAU resumes its 
line-monitoring functions. 

Several control and dialing features 


are provided in the SAU's software. 
For installations with full automatic 
modem equipment at both ends of 
the connection, the SAU can function 
without the need for a connection 
code from the user after the return- 
call operation is complete. Also, the 
device can be requested to dial out 
one of ten 16-digit prefix numbers 
before dialing a regular number from 
its return-call directory. This system 
has two advantages: it allows tele- 
phone numbers as long as 30 digits 
to be dialed, and the prefix numbers 
need only be entered into the direc- 
tory once. 

The SAU performs several self-tests 
before it answers an incoming call. 
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These include functional verification 
of the tone generator and receiver, 
tests of the telephone line loop 
voltage and impedance, tests of the 
connection veracity between SAU 
and the modem, and verification that 
the proper connection arrangement 
exists between the SAU and the tele- 
phone line. Should a test fail, the unit 
does not answer calls, thus guaran- 
teeing that no malfunctions occur 
during the critical return-call 
Operation. 

In addition to performing self-tests, 
the SAU can be placed in a remote- 
test operating mode. Remote testing 
allows a reading of the directory serial 
number (not its contents), measure- 
ment of tone levels and frequencies 
from the tone generator, correct 
operation of the tone receiver, and 
verification of the connection wiring 
to the companion modem. As are all 
the SAU's operations, the remote-test 
state is protected by the return-call se- 
quence to prevent unauthorized 
remote-controlled tampering of the 
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The SAU/SAM return-call security 
technique, like almost any computer- 
security method, increases the time 
needed for access-port connection, In 
a normal automatic-answer direct- 
dial modem setup, it adds approx- 
imately 15 to 45 seconds to the time 
required to establish a data connec- 
tion—the time it takes the user to dial 
the LIN and that required for the 
return-call operation. Once a data 
connection is established, the unit 
does not delay the actual data trans- 
mission. 

Password and voice- and finger- 
print-recognition security schemes 
take less overall time than the unit; 
the data-encryption approach prob- 
ably increases the call duration, 
though, because it reduces data 
throughput. Time added to make a 
connection can be an annoyance, but 
it's a minor inconvenience compared 
to those resulting from unauthorized 
entry into a corporate computer's 
data banks. 

Similar to the SAU technique is the 
manual call-screening process in 


which an operator (instead of the 
SAU) verifies each incoming call by 
a call to a prearranged 
telephone number. Unless the calling 
party has wiretapped the telephone 
line or broken into the location of the 
authorized telephone number and 
guessed the correct LIN, this return- 
call operation is very effective at 
establishing a legitimate connection. 
Such techniques as encryption, pass- 
words, or pass-through connections 
cannot provide a similar level of 
security at a comparable cost. 
Remember, however, that the 
SAU/SAM does not provide the total 
solution for every situation. Layers of 
security control are crucial and 
should be carefully considered before 
a total direct-dial-access security 
package is chosen. M 
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dard console command processor (CCP) of CP/M and 
creates a Unix-like framework within which the Micro- 
tools programs run. Both Microtools and Microshell are 
distributed by the same company, hence it's not surpris- 
ing that they work together. 

The Microtools package is similar, in many respects, 
to another set of Unbc-style software tools, called Unica, 
which I reviewed in a previous issue (see "Microshell 
and Unica: Unix-Style Enhancements for CP/M," 
December 1982 BYTE, page 206). There is some overlap 
between Microtools and Unica. For example, both prod- 
ucts include pattern-matching programs modeled after 
the Unix grep family of utilities and both offer file- 
comparison programs based on the diff utility that is 
available on Unix systems (see listing 1). 

The two products are guided by the same philosophy 
of small, general-purpose programs, as well. Both, for 
instance, provide a consistent command syntax. Options 
and parameters for the programs are specified in a 
similar manner for all the programs in each package. 

The programs in each package are also designed to 
work together. Using temporary files, they can be com- 
bined in “pipelines” that read the output of one program 
into the input of the next program, as shown in listing 
2c. Both packages feed the output from one program to 
a temporary file, from which the next program reads its 
input. That means that the time required to execute a 
pipeline is equal to at least the sum of the times required 
to run the programs individually, Unica is also capable 
of these composite functions. 

Under Unix, which is a multiuser, multitasking oper- 
ating system, the programs in a pipeline execute simul- 
taneously. The system provides coordination and trans- 
fers data between them. 

There are some important differences between Micro- 
tools and Unica, however. The Microtools programs are 
all designed to be compatible with the Microshell com- 


Listing 1: A comparison of the Microtools and Unica utility programs made by using the col program. 


FUNCTION MICKOTOOLS 
Concatenate files cat.com 
List words in file deform.com 
Compare text files diff.com 
Search for regular expression in file grep.com 
Create file link in,com 
Create pipeline without Microshsll p.com 
Concatenate files horizontally paata,com 
Bort lines in memory Bort,com 
Save temporary file from pipeline tee,com 
Find unique lines in file uniqg,com 
Count words, lines, characters wc.com 
Print filea in columns col,.com 
Print lines common to two files com.com 
Encrypt file Crypt ,com 
Cut columns from file cut.com 
Remove editor commands deform.com 
Echo arguments &chc.com 
Search for string in file find. com 
Get drive, user for Microshell get.com 
Merge sorted files merge.com 
Get item from list for Microshell next.com 
Print files in pages pr.com 
Print records on separate lines xec.com 
Delay processing sleep.conm 
Split file into pieces spl.com 
Find strings in binary file Str. com 
Compare binary files n/a 

Copy file(s} n/a 
Create disk allocation map n/a 
Compute File CRC n/a 

List contents of diractory n/a 
Change name of file n/a 

Set (change) file attributes n/a 

Pind spelling errors n/a 
TranBliterate characters in file n/a 

Look up words in dictionary n/a 


mand interpreter. The Unica programs, on the other 
hand, are designed to stand alone, although I have used 
most of them under Microshell with no serious ill ef- 
fects. The Microtools programs were written in C (alas, 
no source code is included). The Unica utilities, by con- 
trast, were written in a structured Z80 assembly lan- 
guage. Ás a result, the Microtools programs tend to be 
somewhat larger and slower than their Unica counter- 
parts. 


Microcomputer Software Tools 

The Microtools packages are distributed by New Gen- 
eration Systems of Reston, Virginia, the manufacturer 
of Microshell, and their compatibility with Microshell 
is one of the main features of the programs. Ás you 
might suspect, the company recommends Microshell for 
use with Microtools. 

The Microtools programs, however, can also work with 
the normal CP/M command interpreter. They contain 
code to perform input and output redirection and a 
special, separate utility simulates pipelines, It works by 
creating a file for submit.com, the batch-processing pro- 
gram supplied with CP/M. 


( option) 


srt.com (option) 
wÇ . Com 


n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a& 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 


bc.com 
cp.com 
dm. com 
Fid.ccom 
ls.com 
Inv. com 
afa.com 
sp.com 
tr.com 
wl.com 


Nevertheless, pipelines are much simpler and cleaner 
under Microshell. And Microshell provides many other 
features that these programs can use. The most impor- 
tant is the ability to create "shell files,” also known as 
shell procedures. As the name implies, these files are 
executable procedures. Their components are whole pro- 
grams rather than the statements of a programming lan- 
guage. 

Two Microtools programs, get.com and next.com, are de- 
signed especially for Microshell. They manipulate values 
in memory that can be used within shell files to pass 
parameters to programs or to alter program flow. 

For example, next.com and another Microtools program, 
find.com, can be used to create a shell file for erasing some 
members of a group of related files. This shell file is in- 


voked by typing 
eraq « ambiguous filename 


after which you're prompted for the files you want to 
erase. 

The source code—a normal text file—is shown in listing 
3. The first line uses the -w option of the find program 
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NEVADA 


FORTRAN COBOL 


‘it you want ta learn or leach someone FORTRAN, Ihis ts the 
package lo buy" ACCESS. March April 1983 


Perleci for leaching FORTRAN Perfect for learning FOR- 
TRAN Perleci for Scientists and Engineers. Based upon 
the ANSI-66 standards (FORTRAN iV) advanced fealures 
include IF THEN ELSE constructs. COPY statement 
CHAINing with COMMON TRACE style debugging and 

150 verbal error messages. What's more, you can mlermix 
in-line FORTRAN and Assembly Language slalements for 
those special Micro needs! Gel yours loday. Disketle comes 
with 214-page manual 


NEVADA 


PILOT 


Why has Nevada PILOT become so popular? It's definilely 
easier to learn Ihan BASIC. The documentation (114 pages) 
by Professor Starkwealher is exceptional! And. it meets all 
Ihe PILOT-73 standards wilh many new features including 
a bul in full-screen text edilor 


Perlect lor training, testing. virtually all programmed instru: 
tion and word puzzle games Order yours now! Diskett 
and manual come with 10 FREE programs 


NEVADA 


EDI j l 


A well-Ihought-out produc! with excellant documentation 
and an astoundingly low pice Microcompuling. May 1983 


Now. high quality text editing for micros. Nevada EDIT is 
greal for program editing. as il was designed specilically 
lo create COBOL BASIC, and FORTRAN programs It's a 
characier-oriented full-screen video display text edilor 


simple to configure. You can customize tab stops. default 
file type. keyboard contro) key layout and CRT by menu 
selection 


L Í M TE Vitathoeraths Ji kal Hi gc, T J EINST t ig gif 
ran jlacdy oon Ap WB. a trademark ot Agi iter ) t re Į 
Tate BTR miry ar dp ro Clore, utero ap Age Fo kj fe ate Ú t 
hip f afraden ata iT t Hi ath Zen o an dere ars tt ata pep 
TARA) 37 dert ai mIT i f Muti tas ter ad ik Me lity 
RHIAN Ns «414 HA hievan FERT atej 1 l i Wate Ha (fii 
nill ag (1 * 19H81 t m4 tnm pn 


ELLIS COMPUTING’ 
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NEVADA 


Nevada COBOL is based upon the ANSI-74 standards wath 
many advanced fealures. II's fielci-proven with thousands 
of users world-wide in Business, Government and Educalion 
The excellent documentalion (165 pages} is used as a class- 
room text al a number of colleges 


Because of Nevada COBOL's superior design il requires 
about half (he memory of compelitive COBOL compilers 
This major advantage is just one reason many business 
programmers are switching lo Nevada COBOL 


And lots of students are using Nevada COBOL because Its 
Ihe affordabic, easy-to-use COBOL! Order yours now! 


Also available COBOL Application Packages. Book 1 $9.95 


Nevada FORTRAN and Nevada COBOL are now avail- 
able for the Commodore-64 Irom Commodore Business 
Machines Inc 


To make our sollware available to even more micro users. 
we ve slashed our prices. Whal's more, we're olfering a 
money back guarantee. If for any reason you're not com- 
pletely salisfied. just relurn the package in good condition 
wilh the sealed disketle unopened — wilhin 30 days and 
we'll relund your money 


This is a limited time offer, so order yours today! 


2995 


each 


MAIL TODAY! To: Ellis Computing, Inc. 
3917 Noriega Sireet 
San Francisco, CÀ 94122 
(415) 753-0186 


The CP/M* Operaling System, an 8080/8085280 microprocessor, and 
32K RAM are required 

Software Packages: O COBOL CIFORTRAN OPILOT O EDT 
Disketle Format. & O SSSD (Standard IBM 3740 formal) 

Se 1Apple CPM [D Xerox 820 (Kaypro) CI Oshere 

Q Televideo OMicropols Modli C]NorhStarDO []Norih Star SD 
( ] TRS-80 Mod | with CP/M & 4200hex [O TRS-80 Mod Mapper 

[.] Heath Hard (2-89} E] Heath Sofi (2-90) 

O Supsrbrain DD DOS 3.X (512 Byte sectors) 


Shipping Handing Fees Add $4 00 tor the hiat package and $2 00 lor each additonal 
package OVERSEAS arid £15 00 tor the frst package and $5 00 lor each additranal package 
Checks magi t in S. funds and dien on a U.S Dank! 


Sand my order for packges (a $29.95 each Total 
COBOL Applicalions package G: $9 95 each Total 

In CA add sales tax 

C Check enclosed Shippinghandiing 
O MasterCard [J Visa Total 


KL —————ÉÁÁ—M— Eu Dae 


Signalurg 


Ship to 
Name 


Streat 
City/Slate/Zip 


Listing 2: Using shell files and pipelines. A sample telephone listing (a) is encrypted by the Microtools crypt program using the password 
"justice" (b). Getphone.sub, a simple Microshell shell file containing a pipeline, is shown in (c). It reads the encrypted file, phonescpt, using 
the d(ecrypt) option of the crypt program with the second argument of the command line (the password). The output of the crypt program 
is then “piped” (using the | symbol) to the grep pattern-matching utility. An invocation of getphonesub under Microshell is shown in (d). 
The tilde (~) character indicates that the name johnson begins with an uppercase "I" (The Microshell prompt is "A07 ^.) 


(2a) 

Blair, John 789-1796 
Chase, Samuel 796-1811 
Cushing, William 709-1810 
Iredell, James 790-1799 
Johnson, Thomas 791-1794 
Johngon, William 904-1844 
Livingston, Brockholat 8066-1823 
Moore, Alfred 799-1804 
Paterson, William 793-1806 
Todd, Thomas 807-1826 
Washington, Hushrod 798-1829 
Wilson, James 789-1798 
(2b) 

X2*8; TO#KT' }4E cPPGK e-, 8 JWUSI[]LZ 
2*0/GHGfY7S5fil^iDUYSQWW' 


k:i'&— Nqk/EXZx  ?U»EYbjd ,70KA?dbF]jbUn$ 
OWIDO, qod( (B8MLOQiN:ViloalHPWVTZ*^g 

elAGSaT|OQ[(jc*?QTNLRQ w.;?JVX|jOYfvvtz 
“ «71X81U, cQb 


(2c) 


abreak off : ignore attempts to interrupt command 
Crypt -dp 52 phones.cpt | grep 31 


&break on 

(2d) 

A0» getphone “johnson justice 
Johnson, Thomas 791-1794 
Johngon, William B04-1834 


AQ» 


to list all files matching the ambiguous file reference. Find 
lists one filename on each line. The list is placed in the 
temporary file eraq.tmp using Microshell’s output 
redirection. 

Next.com fetches the name of each program from the 
list in sequence, erases it from the temporary file, and 
places it where the Microshell command interpreter can 
find it. The shell file then prints each filename, asking 
whether the file should be erased. Depending on the 
answer, the shell file either erases the file or loops im- 
mediately to the next filename. The percent (%) character 
introduces intrinsic Microshell commands; "print 
<string> outputs a string to the console terminal. The 
result is a new CP/M utility "program." It works more 
slowly than a compiled program, but it took only a few 
minutes to create and debug. 


BHJA7BS \_. 


q4jy—-9eX\ ]Van: zztvr '9B Ejjk ))3 
Jv* ]gh..1 
HCPOCQUi!*$629RNaVTyw1 #r([( “dleYdu )w(2COQuc,J'hy 


«DOSZfb' 


The Microtools programs can also be used in- 
dependently. For example, I used the program col.com to 
create the columns in listing 1. Listing 4 shows part of 
the source file that was fed to col to produce it. 

The fact that the programs can work together smoothly 
is also very important. It makes it possible to create new 
procedures by constructing shell files. For example, using 
Microshell and the Microtools utilities, it would be rela- 
tively easy to construct a menu-driven software shell, 
or “front-end”, for CP/M. 

This front-end processor displays the commands that 
are available and prompts you in your choice. 

Or a simple spelling aid could be created from the 
Microtools deform.com, sort.com, and unig.com. Deform (with 
the -w or word-list option) would break a text file into 
individual words, one per line. The output of deform 
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Listing 3: Eraqg.sub—a Microshell shell file to erase multiple files, 
with a query before each erasure. The shell file (a) uses hwo Microtools 
programs, find.com and next.com. The syntax is eraq «ambiguous 
filename». An invocation of eraq.sub under Microshell is shown in 
(b). 


(3a) 


find -w $1 »eraq.tmp 


loop 
next erag.tmp 
&memsgtr &l 
Sif %1 = done then goto fin 
eprint -n "Erase " 
Sprint -n %1 
&print -n " (y/n)? " 
tgetchr &AS «3T 
‘print 
€wlocase *A5 
Mif $AS NE y then goto %loop 
era Si 
print -n $1 
&print " erased" 
Agoto loop 
&fin 
exa eraq.tmp 
texit 
(3b) 


AO» erag byter,.txt 

Erase BYTE882,.TXT (y/n)? Y 

BYTE282.TXT erased 

Erase BYTE128B2.TXT (y/n)? y 
BYTE1282.TXT erased 

Erase BYTE183.TXT (y/n)? n 

Erase BYTE283.TXT (y/n)? n 

Erase BHYTES883.TXT (y/n)? n 


AQ» 


Listing 4: The source file for listing 1, The file was fed to the 
Microtools program col.com to produce the multicolumn output. Only 
the first 39 lines of this file are printed. 


FUNCTION 
MICROTOOLS 
UNICA 


Concatenate files 

cat.com 

cat,com 

List words in file 

deform.com (option) 

wx. com 

Compare text files 

diff .com 

sc , Com 

Search for regular expression in file 
grep.com 

Br,com 

Create File link 

ln.com 

ln, com 

Create pipeline without Microshell 
P. com 

(not necessary) 

Concatenate files horizontally 
paste,com 

he, com 

Sort linesB in memory 

sort .com 

Brt.com 

Save temporary file from pipeline 
tee,com 

tee .com 

Find unique lines in file 
uniq.com 

Brt.com (option) 

Count words, lines, characters 
wo ,com 

WC. COM 


NOT ONLY ANOTHER TECHNOLOGICAL BREAKTHROUGH 
BUT ALSO EASY TO USE AND TO INSTALL a 


Modems are the most important device 
used io link two producis together 
through ardinary telephone lines at 
miles apart The INCOMM STARCOM. a 
300/1200 bps Autë Dial. Auto Answer. 
Aulo Log On modem was introduced to 


link two high speed devices together 
wilh having absolutely NO knawledge 
of computers or camrmunicalians in 
general, Anybody can install and 
operate (he STARCOM Family in a few 
miniuiles 


« STARCOM is a 300/1200 bps Aulo Dial/Auto Log On/Auto Answer Modem 

= OSCOM is a 300/1200 bps Auto Dial/Auta Log On/Auto Answer with Osborne 
(TM) Computer Soflware (included) modern. 

* COMSOFT is a communication software package 

s". OEM MODEM BOARD is also available lor custom installation. 


DEALER INQUIRIES 
INVITED 
(312) 459-8881 
or 1- 800-323-2666 


INCOMM 


115 N. WOLF RD. WHEELING, IL 60090 


SEND FOR 
FULL LINE 
CATALOG 


of peripherals in- 
cluding Modems. 


Muxes. Swilches 
and Breaker Boxes. 


SO COMPACT: 
Only ive x 6'2 x #'+ . 1.5 Ibs. 
Fits in yout coat pocket! 
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DOW JONES INVESTMENT EVALUATOR"— 


the computer software that serves your personal 
investment needs at home, accurately and 
efficiently. 


A Personalized System 


With the INVESTMENT EVALUATOR, your 
home computer and a telephone modem, you 
have a personalized system for managing your 
portfolio. A system that automatically updates 
and tracks only those stocks you want to follow — 
allowing you to evaluate your position at a glance. 


Easy Access to News/ Retrieval” 


This software automatically dials and connects 
you with Dow Jones News/Retrieval®, the 
world’s leading supplier of computerized infor- 
mation on demand. It allows you and your family 
access to current quotes, financial and business 
news, general news, movie reviews, sports, 
weather and even the Academic American 
Encyclopedia. 


The Right Amount of Software 
for the Job 


The INVESTMENT EVALUATOR gives you 
the capabilities you need without making you 
pay for a lot of complex functions you may 
never use. Menu screens lead you to what you 
want with one-touch commands. The program 
is completely reliable, comes with an easy-to- 
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 


From Dow Jones, Publishers of 
The Wall Street Journal 


Dow Jones has been 
serving the business and | 
financial communities for | 
over 100 years. Now 

Dow Jones Software" 
serves you at home. 

For à frec brochure call: 
1-800-345-8500 ext. 262 


(Alanha, Hixwnii and forcign 
call 1-215-749-7098 ext. 292) 


Dow Jones Investment Evaluator 


Available for Apple Il. Apple Ile, 
IBM PC and TE Professional. 
Compatibility with Atari and 
Cammodore to fallow. 
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Copyright & 1985 Dow Jones & Co., Inc. All rights reserved, | 
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Unica: an Update 

There has been one major change in the Unica utilities since 
BYTE last reported on them. The package now includes an out- 
standing implementation of the Unix utility grep, which stands 
for “Globally look for Regular Expressions and Print.” 

Grap is a pattern-matching program. The pattern is a regular 
expression, composed of normal characters and “metacharacters.” 
The metacharacters generate ambiguously defined patterns that 
grep then searches for. For example, the command 


grep BYTE . "page «filename? 


will find all lines in a file that contain the word “BYTE” followed 
by the word "page" and then print them on the console. 

An implementation of grep is included with the Microtools 
package, It is roughly equivalent to a version of grep, originally 
distributed by the DEC users' group, DECUS. I adapted it for 
CP/M and placed it in the public domain earlier this year. In fact, 
the public-domain program is a bit faster than the Microlools ver- 
sion. (The program is available for the taking from a number of 
remote CP/M systems around the country.) 

The Unica program stcom ts considerably more sophisticated. 
It accepts fuil regular expressions, including conditionals. For ex- 
ample, the command 


would be passed to sort.com in a pipeline. Sort, in turn, 
would put the lines (words) in alphabetical order. 
Unig.com, the last program in the pipeline, would filter 
out duplicate words. The result: a list of the individual 
words in the text file, in alphabetical order. The list could 
then be scanned for any possible misspellings. 
Unfortunately, sort.com uses a relatively slow “shell 
sort" algorithm. It took almost twice as long to sort a 
file of 1000 words as my homegrown in-memory sorting 
program, which was created with the same compiler that 
was used for the Microtools but which utilizes a "quick- 
sort" algorithm. The Unica sorting utility, which was 
written in a form of assembly language, was faster yet. 
Used intelligently, the Microtools programs can be put 


FEATURES 


Starting Prices 


IBM-PC Trademark IBM 
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ULTRA-RES™ GRAPHICS. 
IEEE-696 S-100 
-1X 512 X 512 


-3X512X512 $1250 
- 1X 1024 X 1024 $995 


Soltware drivers, Hardware zoom, Programmable Display 
Resolution, Windowing, Multi-Controller Capability, 
NEC UPD7220 Graphic Controller 


ULTRA-RES Trademark CSD Inc. 


sr unix:microtools;unica «filename» 


will print each line containing the words “Unix,” "Microtools," 
or “Unica.” Each subexpression can contain metacharacters and 
be of arbitrary complexity. 

The astonishing thing about st is that it is more than twice as 
fast as either the public-domain or Microtools programs, neither 
of which permits conditional expressions. The key is a better 
algorithm—better, as it turns out, than the one used by the Unix 
utility that matches full regular expressions, egrep. 

A character-transliteration program has also been added to the 
Unica package. This enables you to make certain substitutions in 
text files. For example, Unica's teom can be used to map all the 
chamcters in a file to either lowercase or uppercase. 

A spelling program, which was almost unusable in the first 
release of Unica, has been improved, A large dictionary is now 
available. Unfortunately, the program still doesn't recognize many 
common variants of root words. And it is much slower than the 
commercial spelling programs I have seen. 

The developers of Unica have taken obvious care to make sure 
its documentation is properly updated to reflect the current ver- 
sions of the programs. 1 wish every software vendor were as 
conscientious. 


together to provide some of the facilities of a simple data- 
base management system. One of the examples in the 
well-written manual shows how you can take a text file 
containing lines of the form—name:address:phone:nota- 
tion, then cut it up, reformat it, and use it to print mail- 
ing labels. 

The manual is well organized and clear. But because 
the idea of connecting programs together is probably a 
new one for most CP/M users, more examples would be 
useful. = 


Christopher O. Kern (201 1 St., SW, Apartment 839, Washington, DC 
20024) is a journalist and computer hobbyist. He is a frequent contributor 
to BYTE. 


IBM-PC 
-1X512X512 $495 
- 1X 1024 X 1024 $995 


$495 


C.S.D. Incorporated 
P.O. BOX 253 Tue MA 01776 
(617) 443-2750 | 
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Cherry Hill OPENING SOON: Chicago, IL 
1930 E. Marton Pike Pasadena Pittsburgh, PA 
Cherry Hill, N-J. 08003 1370 E. Walnut St. Detroit, MI 

Pasadena, CA 91106 Cleveland, OH 
Fort Lee (213) 304-9166 Cincinnati, OH 
utive Drive Maryland area 
Fon oe vie! 07024 Huntington Beach né CO 
16168 Beach Bivd. Kansas City, MO 

Nashua Suite 151-S St. Louis, MO 
3H Taggart Dr. (off Daniel Webster Hwy) Huntington Beach, CA 92647 Dallas, TX 
Nashua, New Hampshire 03060 (714) 841-5555 Houston, TX 


dBASE II" ............ ooooeooososcec 3OB 


The mos! widely sold DMBS for micros, dBASE li defines the state of tha THE DATABASE ACCELERATOR: Automatically creates menus and ''in- 


ort, An inexperienced user con create o dBASE file, begin data entry, aad 
printout a report in minutes; the experienced programmer can create com- 

plax program systems using dBASE ‘s unique programming language. 

Bothcan use automatic program generators ond other programming tools 
fo create applications quickly and easily. 


dBASE H”, Abstat, ond Fox & Geller products in almost oli 
CP/M 80 and 8" CRM B6 formats. 


telligent’’ dota entry screens which check input for correctness. Eliminates B0— 


100% of dBASE programming time! . 2... ee eens $1 95 
QUICKCODE: Fox & Geller's popular generator ........... Pss dits Si 85 
dGRAPH: Allows you to see your dBASE "a in graphic form—a real — io 

CIID MNMES TO ag Oe tay, PS CR Mr saat ..$1 95 


ABSTAT: Allows val anA toanalyze your data sing awidevaristy of statistical tests. 
Can be used with dBASE files or by itself. Also does bar graphs and plots 


LOTUS 1-2-3 ............55369 


Integrating spreadsheet, graphics, and database capabilities, 


lotus* 1-2-3" has 


become the number one selling package for (Available at your local Soflware to go) 


the IBM PC and XT, 1-2-3" is one of the most user-friendly pro- 
ducts on the morket. Excellent manual, sophisticated tutorial, 
complete on-line help facilities. 


EDIX & WORDIX TTTTTTETPPPPES Gare 


EDIX is a full-screen editor specifically designed to take advantage of 

the advanced features of the IBM PC; WORDIX is the best text formatter EDIX alone | AS) 
onthe morket, Together, thay are an unbeatable combination, the finest Ee Sg a ee ette 

word processor available on a micro—at on unbeatable price! | o0  P——————— aQ 149 


SMARTMODEM ............ . ......305S09 


Thasa Hayes Stack Modems link your computer's RS232seriolportdirect- 
ly toa modular phone jock. They will dialthe phone for you, ondanswer 
tas well. Tha Smortmodem JOOruns at O— 300 baud; y~ those needing 
higher speed, the Smartmadem 1200 con run at 1200 beud, 
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The 1200B is the 1200 Tou — in m ws of on add-on board for - 
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Technical Forum 


Mainframe Graphics on a 
Microcomputer 


Display Tektronix-type plots on your microcomputer 


Did you ever wish you could dis- 
play complex graphics displays on 
your microcomputer? Interfacing a 
microcomputer to a mainframe gives 
you several advantages. You can dou- 
ble or triple the capabilities of your 
system, But not all the power of a 
mainframe is easily available. The 
high-resolution graphics available on 
most mainframes require expensive 
graphics terminals. Except for simple 
line-plot graphics, most microcom- 
puters don’t have the speed or soft- 
ware to handle mainframe graphics. 

If you have a microcomputer cap- 
able of high-resolution graphics and 
a smart-terminal program, it’s possi- 
ble to display high-resolution main- 
frame graphics previously requiring 
expensive terminals. Just save the 
mainframe's output as a disk file, 
then display it on your microcom- 
puter's screen. It's only a matter of 
converting the output from the main- 
frame system into a form that your 
computer will understand. 

Tektronix (the oscilloscope com- 
pany) was the first to produce a high- 
resolution graphics terminal for large 
computers. Along with the terminal 
it produced the software that gener- 
ated the code necessary to tell the ter- 
minal what to do. This set a de facto 
standard for the industry. Most large 
computers will produce the code to 


by Mahlon Kelly 


drive Tektronix terminals. But how 
can you put the display on the screen 
of your microcomputer? 


The Problem 

My research work generates a lot 
of data that must be interpreted 
visually. (See "Data Collection with 
a Microcomputer,’ March 1983 BYTE, 
page 295.) The recorded data are sent 
to a Cyber computer, where they are 
processed and massaged in various 
ways. The reduced data are then sent 
back to my microcomputer for fur- 
ther processing and storage. 

The problem is that I can get a good 
look at the data using various graph- 
ics programs, but those programs 
send output only to a Tektronix ter- 
minal or some other terminal that's 
configured to think it’s a Tektronix. 
(The Retrographics package pro- 
duced by Digital Engineering for the 
ADM-3A is a good example.) I was 
spending too much time commuting 
between my own LNW-80 microcom- 
puter and our University's Tektronix 
facility. I needed to send the graphics 
output to my microcomputer and 
display it on the screen. Although 
that seemed difficult at first, it took 
only a 30-line BASIC program to do 
the whole job (it took about two 
weeks of spare time to figure out 
how). The Tektronix emulation pro- 


gram (see listing 1) has been 
developed for LNWBASIC on the 
LNW-80, a microcomputer that is 
functionally the same as the TRS-80 
Model I but that, among other 
features, has both high-resolution 
black-and-white and color graphics. 
The program can easily be translated 
to other versions of BASIC. 


Communications 

To understand how the Tektronix 
terminal works, it's important to 
understand how computers and ter- 
minals communicate over the phone 
lines. Most terminals respond to 
ASCII (American National Standard 
Code for Information Interchange) 
characters that are transmitted bit by 
bit. The Tektronix does everything in 
response to ASCII characters. These 
characters consist of seven bits of in- 
formation that can be converted into 
a set of 127 different decimal-based 
numbers or an equivalent number of 
alphanumeric and control characters. 
The first 31 ASCII characters are con- 
trol characters. They tell a “normal” 
terminal what to do. For example, an 
ASCII 7 tells the terminal to beep or 
sound a bell, an 8 tells it to do a back- 
space. Characters 32 through 63 rep- 
resent various special characters such 
as *, ?, 96, and the numbers 1 through 
9, The characters 64 through 95 
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Listing 1: The Tektronix emulation program to translate a file of Tektronix graphics control characters to a plot on a microcomputer screen. 
The program is designed for an LNW-80, but only five lines need to be changed to adapt it to other machines. 


10 * THIS PROGRAM TO PLOT A FILE JN EMULATION oF A TEKTRONIX TERMINAL HAS BEEN DESIGNED TO PE USED ON à LMW-B0, 
20 * THE FIVE LIMES WITH A REMARK STATEMENT STARTING WITH ^mxx' USE THE LNWBASIC GRAPHICS LANGUAGE. THEY SHOULD BE 


38 ' MODIFIED FOR WHATEVER SYSTEM IS 30 BE USED, 


40 ’ z 
3l * 
60 CLEAR 100? 


70 MODE 1 ' xxx PUTS THE LAW IN HIGH RESOLUTION MODE 

80 ' xxx IN LIME 40 PCLS CLEARS THE HIGH RESOLUTION SCREEN; CLS CLEARS ALPHARUMERIDS, 
70 POLS: AS; HX=0Ü; HY=D; LX=0; LY=%; (LD=D;CH=D 

LOR FLAGS-"T" ^ TELLS THE PROGRAM TO EXPECT TEXT AS A DEFAULT 


L30 PRINT“WHAT IS THE INPUT FILE NAME? "$ 
120 LINEINPUT FILES 

130 š 

(40 ^ START THE INPUT. 

I * 

lát OPEN"I",1,FILES " OPEN THE INPUT FILE, 


170 LINEINPUT $1,A¢ ' LINEINPUT BECAUSE THE STRING MÁY HAVE UNPRINTABLE CHARACTERS, 
180 TF LEN(A$)-8 GOTO 178 ^ IF THE INPUT MAS A NULL STRING, CET ANOTHER. 


ive f 


200 FOR T=1 TO LEN(A$) * LOOK AT THE WHOLE STRING CHARACTER BY CHARACTER, 

218  QLD-CH ' SAVE THE ASCII VALUE OF THE PRECEDING CHARACTER, 

220 — CH-ASCOSIDS GAS, I, 1)? ' LET CH = THE ASCIT VALUE OF THE CHARACTER POINTED TQ, 
230 IF CH-29 FLAGS-"g" ' TF THE CHARACTER IS A CONTROL GS, SET A FLAG SO THAT THE PEN HILL BE MOVED BUT THE LINE NOT DRAWN, 
240 IF CH-12 AMD (LD-27 THEN CLS: PCLS ' IF THE CHARACTER PAIR ESC,FF WAS RECEIVED, CLEAR THE GRAPHICS AND ALPHANUMERIC SCREEN, 
250 IF CH-31 THEN FLAGS-"T" * TF US MAS RECEIVED, SET THE FLAG TO EXPECT ALPHANUMERIC INPUT, 

260 IF C32 GOTO 298 ' IF THE CHARACTER 15 A CONTROL CHARACTER, JUMP, 
270 IF FLAGS-"T" PRINT CHRS(CH); GOTO 290 ^ TF IN TEXT MODE, PRINT THE CHARACTER AMD GET ANOTHER. 


280 COSB 350 * BRANCH TO THE SUBROUTINE THAT DECIDES WHAT THE GRAPHICS CHARACTER DOES, 


298 NEXT I ' GO GET ANOTHER CHARACTER. 


308 IF EOF(1) THEN CLOSE? STOP * QUIT IF FILE DONE, 


310 GOTO 170 ' GO GET ANOTHER STRING, 
320 ' 


330 “ FOLLOMING TS A SUBROUTINE TO DECIDE WHAT TO DO WITH THE GRAPHICS CHARACTERS, 


348 ° 


THE PURPOSE OF THOSE LINES SHOULD BE SELF-EXPLANATORY, 


350 IF CD31 AMD CH464 AND OLDo9S AND OLIK128 THEN HX=CH! OLD-CH: RETURN ' IF THE CHARACTER IS A ‘HI’ 
360 ' AND THE PREVIOUS WAS A ‘LO Y^, THEN THE CHARACTER IS A ‘HI X’ (SEE TEXT). 
3/8 JF CD31 AND CH<6A THEN HY-CH: OLD=CH; RETURN “ IF THE CHARACTER HAS A VALUE BETWEEN 31 AND à4, 

388 ' THEN IT'S A "HX Y"; IT ISN'T A ‘HE X’ BECAUSE IT PASSED THE TEST OF THE PREVIOUS STATEMENT, 

390 IF CH>?5 AND CHK128 THEM LY-CH: OLD=CHt RETURN * IF THE CHARACTER VALUE IS BETWEEN 95 AND 128 THEN IT'S À ‘LOY’, 

400 TF CIDó3 AND OK96 THEN LX=CH; OLD-CH: GOSUB 440; RETURN ! IF THE VALUE IS BETWEEN 63 AND 96 THEN IT'S A ‘LO X’; DO A PLOT, 


410 ' 


420 ' SUBROUTINE FOR ACTUAL PLOTTING; CHANCE LINES 480 AMD 490 FOR APPROPRIATE SCREEN RESOLUTION. 


430 ' 


SEE TEXT, 


440 X=,47z((HX-32)xX32+X-63) ^ xxx CONVERT HX AND LX TO THE VALUE OF X TO BE PLOTTED, SEE TEXT, 

458 Y=192-, 29x ((01-32)€324L 1-95) * xxx CONVERT HY AMO LY TO THE VALUE OF Y TO BE PLOTTED. SEE TEXT 

460 DRAW"XFLAGS,MX,Y" ' xxx IF FLAGS="B" MOVE TO X AND Y BUT DON'T DRAW: IF FLAGS-"A" THEN HOVE AND DRAW, 
470 FLAGS="A" ' SET IT SO THE NEXT LINE HILL BE DRAWN. 


480 RETURN 


represent uppercase letters and a few 
symbols like @. From 96 through 127, 
the input represents lowercase letters 
and a few other symbols. While most 
terminals will respond to the ASCII 
codes—that is, they will print a B 
when the code 66 is sent—the 
Tektronix can either act like a normal 
terminal or interpret the characters to 
draw straight lines. 

That's all the Tektronix terminal can 
do. In terms of graphics, all it can do 
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is draw straight lines. Think of it as 
a plotter with a point on the screen 
that can move from one point (spe- 
cified as an x,y coordinate) to another 
point. It can move the pen in a down 
or lifted position; that is, it can move 
it and draw a line or move it without 
drawing a line. Of course, very short, 
straight lines when combined end to 
end can look like a curve. Everything 
on a Tektronix screen is the product 
of a series of straight lines, written 


with the pen either in the up or down 
position. 

How can this help you use a micro- 
computer to plot a graph intended for 
a Tektronix? First, you need to receive 
the characters intended for the 
graphics terminal, If you have a good 
smart-terminal package and you can 
access a mainframe, tell the main- 
frame that you are using a Tektronix 
terminal (you would tell the same lie 
if you had a modified ADM-3), set it 


Listing 2: Part of an output file giving directions for a graphics plot on a Tektronix terminal. Although it may look like garbage, it produces 


very precise instructions and plots. 


AZeCHE 1HnRpMPoRMU.jWaZd1* $1 /BwDr Ge Thlbné | QwSrVmxXileral@" +CLrExHvdthsOrRTWs YUN x4 | 1 
ACHIFKIPKYNSaPHSpUeX*24e) j_DZBrOLGJULsOqQaTly J JYaCdA 38 $2C«EsHod IMFPCR#U | WuZy\b_r4 
Ap DnFm IK KNESIiVmxol s Ix5GCB4ESbGhJIplL 40X Gf TiUnYrNt^véACFUHtKqMoPmNKUUgkdZa:1$2. z7PvD 
rGoIkLiNfQdSbV* Xf^L | IX BE ZCYEHUMOCR | THRs YN bac PACKHFIKNGPPSQUIX jZ)_itBadeGclLal* O#0 
aTOVCTyCw4" + $0F TKNPQSUYVXE 3r ZGBEEGHJMOGTVYUN^r RACFGIKMMERUXYZ 1... r *EDGIKLNGQOSUYE 13 
r BPOEHUMOPRUYUWY \4r )ABDFHIKNPSTUXZZ3 rX«xBEFGJLMNITUYYE^, r-xACEHJKMFO?UEUNCLUS1ACDFI 
KNOGSUVXZ1r-GBBECGHJMORTTVYZN^tn , ACFHRKLNPRUWHXZJ.. T /EDFIKLNRGOSVYET^r0üGBCEHJMOORTUMHZ 
NX ^p1ACFHIKHNPRTUXZZ 1. r 2BEFGULLNOTUXYL^^nra3agCFHAJJMCIORUMZNO, P 4&gCDFIKNOOSUUXC JP SOAEEG 
GJLORSTVYZL^r 5ACFFHKLNPRUWXZ 21^. r7BDGTJLNFBSUXEN^Pr 8BRCCEGUMOORTUWZN^r?hAACEFGIKNFSUX 
YZJ Tr t BDEGJLLOGSUXYL^^i S MG jF1FniGMINjNiMoNaNr MNQMNrNMaMyNwMGxF CF | GMZN2NwM-NMG# Fb 
FcGMbN'N'HEeN"nrOr?^t$0^orCeligFiFJGHilTeTiIl KMiNgNeMINnNoMNnMNoNMnMsNtMGuF «F«GMxNuN 
tMzNCMBGOFFZ'"GMOSN2NCMXEaNS$oCa £^8k^kf£CaqGfFcFbGMCNTNaL fKbLhNENTIMNEMNINMEMPNaMGrFuFwvt: 
MuNrNaMANxMGSF FDM | NuNxM^NEORt^GQO^h30^MCÓC NeNdHGcF 'F^HC* TdTeNh 


up to send the output for a plot, and 
then save the output to a disk file. 
You may have to change the transla- 
tion tables in your smart-terminal 
program so that the control charac- 
ters aren't changed, but that should 
be straightforward. You now have a 
file that was intended to produce a 
plot. It will look like garbage (listing 
2 shows part of such a file), but it 
really does have meaning. 

How does the Tektronix interpret 
the characters it receives to draw a 
line? This is the hard part, First, 
remember that it only draws a 
straight line from a point where the 
last line left off to a new point 
specified by X and Y coordinates with 
the pen either lifted or down. (At the 
start of a program the terminal 
assumes the pen to be at coordinates 


0,0.) The terminal has to receive 4 
bytes (actually four 7-bit characters 
between 0 and 127 decimal) to know 
where to end the line. There's not 
enough information in a single byte 
to specify an X or Y coordinate, so 
each coordinate uses 2 bytes. The 
bytes are called Hi X (HX) and Lo X 
(LX) and Hi Y (HY) and Lo Y (Ly); 
Hi specifies the larger part of the 
number for the coordinate and Lo 
specifies the smaller. HY and LY are 
converted to a value corresponding to 
a Y coordinate and HX and LX do the 
same for X. The numbers are stored, 
and as soon as an LX is received, the 
terminal responds by drawing a line. 
When it receives HX, HY, or LY, it 
simply stores them while waiting for 
the LX. 

How does the terminal know 


whether the character it receives is an 
HX, an LY, or whatever? Remember 
that each character that's received has 
an associated numerical value. If the 
value is between 64 and 95, it's an LX. 
If it’s between 96 and 127, it's an LY. 
If it's between 32 and 63, it can be 
either an HX or an HY. If the Hi 
number is immediately preceded by an 
LY, then it is an HX; otherwise it's an 
HY. 5o the terminal stores LX and LY 
according to the value of the incom- 
ing byte, and it stores HX or HY ac- 
cording to the value of the byte and 
whether the previous byte was an LY. 

You might think that the computer 
would send 4 bytes for every line to 
be plotted, but it doesn't. Because the 
line is often short, HX and HY 
change infrequently, and often only 
X or Y changes. To wait for 4 bytes 
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to be sent when 1, 2, and 3 would do 
is very inefficient. Of course, if HY, 
LY, HX, and LX are sent in that order, 
all will be stored, and that's OK with 
the terminal. However, if only the Lo 
X value must be changed, then only 
an LX is sent (remember that a line 
is drawn whenever an LX is re- 
ceived). If LY and LX must be 
changed, two bytes will be sent (LY 
and LX) If HX and LX must be 
changed, then Ly, HX, and LX will 
be sent in that order, The LY tells the 
terminal that the Hi byte is an HX 
and not an HY. If HY and LX must 
be changed, then HY and LX are 
sent, 'To change all 4 bytes, all 4 bytes 
are sent. 

Once the terminal has 4 bytes in 
memory and it receives an LX, how 
does it know where to draw the line? 
First, the line starts at the end of the 
last line. That's simple. The end of 
the new line is specified by HY, Ly, 
HX, and LX as they are stored in 
mernory. The coordinates are calcu- 
lated as follows: 


X -(HX—32)*32 - LX — 64 
and 
Y 2 (HY —32)*32 - LY — 96, 


Those equations are for a Tektronix 
terminal, and that terminal has a 
maximum value for X of 1024 and a 
maximum for Y of 780. You must 
multiply X and Y by appropriate fac- 
tots if your screen has a lower resolu- 
tion. For example, my LNW has a 
maximum resolution for X of 492, 
and I must multiply X by 492/1024 to 
have all of the plot on the screen. A 
few computers expect Y 20 to be in 
the upper left-hand corner. In that 
case, subtraction is needed, as for my 
LNW. For the LNW, Y= 192- (192/ 
780*«((HY —32)*32-- LY —96)) and X= 
492/1024 *((HX —32)*32-- LX — 64) will 
produce a plot with X «0 and Y «0 in 
the lower left-hand corner. 

The terminal also responds to con- 
trol characters. The two most impor- 
tant characters have ASCI values of 
31 and 29. Remember that the ter- 
minal has two modes of operation: 
graphics and alphanumerics. If it's in 
graphics mode and receives a 31, the 
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terminal sets itself to alphanumeric 
mode and will print the string "rose" 
not as the flower but the word. If it 
receives 31 while in alphanumeric 
mode, it will do nothing. If it receives 
a 29 while in alphanumeric mode, it 
will go into graphics mode. The first 
coordinate it receives (as HY, LY, HX, 
LX) will make it move its pen, but 
with the pen raised, thus going to a 
new line origin. The second set of 
coordinates will make it draw a line. 
Each set of coordinates after that will 
produce another line. If it receives a 
29 in graphics mode, the pen will be 
lifted and go to the next set of coor- 
dinates to be received. If the received 
coordinates are exactly the same as 
were previously received, then a 
single point will be drawn. Using this 
scheme any shape can be drawn, and 
the pen can be moved around to plot 
anywhere on the screen (if a 29 is 
sent first). 

There are other control codes. The 
most important is a sequence of two 
bytes: 27 (escape) and then 12. This 
tells the terminal to erase the screen, 
both the graphics and alphanumeric 
modes. The code 26 erases the alpha- 
numerics but not the plot. 

It should be possible for some en- 
terprising programmer who under- 
stands mainframe graphics to write 
a smart-terminal program for most 
microcomputers that would eliminate 
the step of storing the graphics file 
and then displaying it with a BASIC 
program. The microcomputer, in 
other words, would act just like a 
Tektronix terminal with the plot ap- 
pearing as it came in over the phone. 
The advantages would be that the 
plot could be stored on disk and sent 
to a point-addressable printer. Writ- 
ing such a program is beyond my 
ability and ambition. 

Tektronix has defined the most 
simple and efficient way to transfer 
graphics output. 1f the procedure is 
understood by microcomputer pro- 
grammers, we will soon have smart 
terminals that have the ability to 
receive not only alphanumeric out- 
put but graphics displays as well. w 


Mahlon Kelly (268 Turkey Ridge Rd., Charlottes- 
ville VA 22901) is associate professor of Environ- 
menial Sciences dt the University of Virginia. 


To find out where we'r owing 
ol tha P1350 printer, call ons o 
thease Toshiba distributors: 


COMPU SHOP 

1355 Glemelle [rye 

Hicnardson. TX 75081 

(214) 782-1252 

CYPRESS ra ea CO inc 
A Lncot 


& 109 
Sar kee ius de 
(405) 28 
EM ENTRY SYSTEMS 
uce Sh pet 
Manon MA 02154 
(617) 90-6111 
GENERAL BUSINESS 
COMPUTERS, INC 
2 Moll: aa) Avenue 
Cherry HH, N.J O8G03 
(G0?) 424.6500 
GENERAL f. ial 


(219) 277-4972 
INTECH GROUP 
Royal Commerce Canter 
Roya Lana 
Dallas. TX 75229 
(214) 241-1717 
KALTRONICR DISTRIBUTORS INC 
702 Landwen Ra 
Norihnbrook. IL 60052 
(312) 2971-1220 
MICRO DISTRIBUTORS 
11794 Prukawn Drive 
Rockville. MD 20852 
301) 468- 7 or 
800) 638-66 
MICROAMERICAL rein eps NG CO 
H3 Kr 
Carson, C we 
(213) 327-8030 
1050 Flaringlan Road 
E IL 50135 
(312) 882-0095 
366 siya Seel 
Wallatšpy, MA D2161 
(817) 431-7680 
1451 Esxehange Drive 
Fichardeon, TX 75081 
(214) 235-3618 
MICROWARE DISTRIBUTORS, fq 
204155 W Blanton Avenue 
Aloha. OR 97007 
(503) 842-7479 
MIOTEC ASSOCIATES 
Quwwa Road 


by 
Lenera KN 66215 
(913) 541-1711 
MONROE DISTRIBUTING CO 
2999 Payne Avenue 
Claveland, OM 44114 
(216) 701.4600 
PARAGON SALES, INC 
780 Chatcnt Avenue 
San Jose CA 95131 
(408) 263-7055 
PREMIER SOURCE DISTRIBUTING 
1882 McGaw Avenue 
Irvine CA 92714 
(714) 261-2011 
STAR DATA ING 
4071 N ERN Sreet, Suite € 
Phoenm. AZ 85015 
(602) 955-9233 
SYSPRINT, INC 
7777 8 Contra Eroresaway Suite 24 
Fuchgrdson. TX 7 
(214) 889-3688 
TRANSALASKA DATA SYSTEMS INC 
n 


200 Center Cou 

diis. AK 99502 

(907) 68-1776 

-. Or thane Toshiba Reglanal 
Ofileea: 


TOSHIBA AMERICA INC 


(314) 901-0751 
TOSHIBA AMERICA Inc 
2555 Cumberland Parkway Sute 285 
állana GA 30339 
404). 434-3881 
TOSHIBA AMERICA. INC 
(BD)? Sky Park Crete 
Sudes P and O 
Irvine CA 92714 
(714) 250-0181 


In Touch with Tomorrow 


TOSHIBA 
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Now there's one three-way printer 
that fully equals the word processing, 
data and graphics capacity of your 
IBM PC: Toshiba's P1350. 

But the P1350 is more than com- 
patible with PC hardware. It will 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
remarkable character definition* 

For even more flexibility, the 
Toshiba P1350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high- 
speeddrafts orswitchtoletter-quality 
text and graphics. 

The innovation behind this three- 
in-one flexibility is Toshiba s print 
head. Pin diameter has been reduced 
to just eight mils. And the number of 


Circla 477 on inquiry card. 


othin 


y 


pins in the print head 
has been increased to 24. 

The result is a superior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning your 
wheels at 40 cps, the P1350 produces 
letter-quality printing at 100 cps. In 
its draft mode, Toshiba's P1350 can 
accelerate up to 192 eps. 

When it comes to graphics, the 
P1350 really shows its stuff. Whatever 
your computer displays, Toshiba's 
P1350 prints. With astonishingly 


clear definition. And extra-fine repro- 


duction that can only come from a 
print head capable of 200 million 
impressions and exclusive 180 by 180 


dot-per-inch graphics density pattern. 


in Touch with Tomorrow 


TOSHIBA 


Information Systemes Division, TOSHIBA AMERICA, INC. 


g shows off 

-~ your IBM PC 

like loshibas P1350 
printer. 


Then, if that’s not 

" enough to pique your 
interest, the P1350 also 
featuresthree different fonts. Variable 
pitch. Subscripts, superscripts and 
underlining without the need of a 
second pass.A super-reliable, optional 
sheet feeder, And more. 

So show off your IBM. OR ANY 
OTHER PERSONAL COMPUTER. 
With the superior quality and 
flexibility of Toshiba’s spectacular 
P1350 printer. 

Distributors on the adjacent list 
make it easy to find the P1350. Or 
get more information by calling, 
toll-free, 1-800-457-7777. 


IBM PC ta PT350 graphics utilizes PaperSereen and colnr 
gue adapter, TBM PC ya à Trademark of Inverninnngl 
usiness Machines, Latirsund 1-2-3 are Trademarksuf Lotus 


Development Corporation ©1984 Tmibita America, lnc 
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We think you're calculating enough to 


And we've devised a little test to prove it. All you 
have to do is compare our PC-8200's specs with the 
specs for Radio Shack's Model 100 or the HP-75. 
For someone who's savvy enough about computers 
to read this magazine, you shouldn't have any trouble 
picking the best one. So here goes: 


Radio Hewlett- 
NEC Shack Packard 


Price $799* $799 $995 
RAM/ROM 16K/32K  BK/32K 16K/48K 


RAM Expandability To 96K To 32K To 24K 
(Internal/External) (64K/32K) (32K/none) (24K/none) 


Free bundled y 
software N 


Yes No No N 
Function keys 10 8 0 P 
es Na No 2 | 


Lj. 
RAD IL: 
SHACK 


RAM cartridges Y | 


Bar Code 

Reader, RS232, 

Parallel Port, Not | 
Cassette Port Yes Yes Standard | ` 


Floppy Disk and 
SIO Port, Not | 
CursorCluster Yes No Standard |” 


‘includes perpetual clock calendar. NiCad baliery pack, AC adapter charger | b , 
The PC-B200 is a battery-operated CMOS-based systam. W. JN 
= i 


b c 


It all boils down to more power and better features 
for the same price. And, of course, more software `" W 
—14 FREE programs to start, including linear MU 
forecasting and word processing. 3 
The PC-8200 portable from NEC. We think 
you should be impressed. If you're not, maybe 
you picked up the wrong magazine. 


NEC 


NEC Home Electronics [U.S.A], Inc. 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 

NEC Corporation, Tokyo, Japan 


Circle 325 on inquiry card. 
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get more computer for your money. 


— —  — w——— s i 


NEC|PC-890Iñ 


LOW BATTERY 


Unit shown actual size. 


Announcing 
The best 6502 Assembler in the World 


Now. The kind of high-level support Extensive Macro Libraries The Editor Operating system interface: 

you'd only expect to find on a main ; itor: o Supports a variety of configurations 
frame, Memory Constant Declarations: — | 21 — = eter © User-modifiable to allow linkage of 
ORCA/M (Hayden's Object Relocar- ° Integer © Bock mow custom drivers for peripherals 


o Character 


able Code Assembler for Micros) 
o Four-byte Integer 


o Entry of non-keyboard characters 64k RAM supported, 48k required 


lets you develop sophisticated 


applications with the speed and ease 


of a high-level language, yet retain 
the control and efficiency that only 
assembly language can give. 

Here's what ORCA/M gives you: 
The Assembler 

Macro language features: 


o Conditional assembly of source and 


macro files 

o Separate source and macro files 

o Nestable macros 

o Parameter mid-string and string 
search functions 

© Symbolic parameter assignment 

o Numeric, string, and boolean type 
parameters 

© Parameter subscripting 

o Global communication between 
macros 

o Macro expansion loop control 

o Count, length and type parameter- 
attribute functions 
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o Hexadecimal 


Supporis lower case adapters and 


o Floating Point 
Relocatable object module 


shift-key modification 
80-column: horizontal scrolling wit 


This unique array of features and 
hf unctions speaks for itself: the 
power of ORCA is unsurpassed. 


4)-column displays 
greevation , All features are documented clearly 
Fast assembly direcily to disk The System and extensively. Source listings for 
Program segmentation: — Monitor: transparent control of. the a and macro libraries, 
o Ait assembly individual system from one command level are the operating system, are 
subroutines i , i 
o Global and local scope of symbols Extended Disk Commands: 
o File copy ORCA. If you're serious about 
The Linker - a a developing 6502 software, it’s the 
Produce executable binary files — TT man one to have. 
fi bi odul 
TAS EACAN QUIE. VM Disk ZAP: Built-in disk sector Available from your local dealer, or 
Link routines from library files editor call: 
Link subroutine re-assemblies Optimized DOS 3.3 compatible 800-343-1218 
Define a new orizin for previous! F (in MA call 617-937-0200) 
e x gin ior p usy «operating system ORCA/M: 21609 
rr ae PPN Apple Il or Ile disk, 48k, DOS 3.3 
Invoke at assembly time or by Two drives and 64k recommended 
command 
Subroutine libraries: 


© Floating point and 
double-precision routines 

o Transcendental functions 

o Hi- and lo-res graphics 

o Multiple-precision integer math 

o [nput and output 


HAY DEN SOFTWARE 


Introductory 


Price: $99.95 


$149.95 
After September 30, 1983 


ORCA/M is now also the 
best 65C02 assembler, 
supporting all 27 new 
opcodes. New hardware 
support includes the Ile 


80 column board and 

disk emulators for the 
Legend ™ 128K card and 
Ile extended memory card. 


Circle 204 on inquiry card. 


Talker 


A routine developed for Radio Shack's TRS-80 and Votrax's 
Type-N-Ialk makes writing talking programs easier 


Writing a talking program is sim- 
ple if you can use the PRINT and IN- 
PUT statements to automatically 
transfer information to the speech 
synthesizer. Talker is a keyboard and 
video-intercept routine that performs 
this function for the TRS-80 and the 
Votrax Type N-Talk voice synthesizer. 
Although vocal programs are useful 
in many areas, I wrote this utility 
routine specifically because I became 
involved with writing programs for 
the visually handicapped. 

I began work on Talker in 1981 
when my wife, Suzanne, lost her 
sight (rom a combination of neuro- 
vascular rubeosis and retinopathy. 

During her rehabilitation, we 
searched for better ways to handle 
everyday problems that confront a 
blind person, such as writing letters 
and finding addresses or recipes. 
There was little hope that Suzanne 
could return to her profession in 
retailing if she could not access the 
data she needed to perform her job. 

To help solve these problems, I 
began an investigation of voice syn- 
thesizers that would enable Suzanne 
to use our TRS-80. The only synthe- 
sizers available at the time had 
specific vocabularies, which limited 
them in our application. One unit, 
the Sweet Talker from Micromint 


by Heyward S. Williams 


Inc., provided its host computer with 
a software-resident text-to-speech 
capability and seemed to be the best 
solution, Unfortunately, it ran only 
on an Apple II, and because I had 
already spent several lifetimes learn- 
ing the idiosyncrasies of my TRS-80, 
I was hesitant to change machines. 
Then Votrax Inc. introduced the 
Type-N-Talk. This unit uses an 
RS-232C interface and includes a 
microprocessor programmed to inter- 
nally execute a text-to-speech algo- 
rithm that simplifies the job of writ- 
ing voice-output programs. Although 
it is somewhat primitive and occa- 
sionally amuses us with original pro- 
nunciations, it is reasonably priced 
and adequately fulfills our require- 
ments. 

The first program I wrote for the 
Type-N-Talk was a typing review and 
exercise routine that served to over- 
come Suzanne's mild case of "com- 
puterphobia" and familiarize me with 
the requirements of the synthesizer. 
Written in machine language, the 
program is relatively simple. 

Next came a more ambitious proj- 
ect: I wrote a simple word-processing 
program or, as we call it, the Friend- 
ly Letter Writer. Although this pro- 
gram is also written in machine lan- 
guage, by the time I had it almost 


finished I was convinced that I 
needed to find a way to write future 
programs in BASIC if I hoped to ever 
get them done. 

Sending text to the synthesizer 
from BASIC is not difficult, but the 
task does require extra lines. This 
constraint was undesirable because I 
wanted to use commercially available 
programs with little or no modifica- 
tion, Back I went to my editor-assem- 
bler to write a machine-language pro- 
gram that would make programming 
spoken text easier. The result, pre- 
sented here, is called Talker. 


Features 
Talker has many useful features: 


elt is transparent to the keyboard and 
video routines so that normal BASIC 
commands such as INKEYS and 
PRINT can transfer information to 
the synthesizer as well as execute 
their normal functions 

ejt is written in machine language to 
minimize processing delay 

eit repeats each key as it is pressed 
elt reads whatever is written to the 
video display 

sÀ character immediately sent to the 
video display from the keyboard is 
not repeated 
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elt pronounces punctuation marks 
and, if they are returned from the 
keyboard, the control codes (the 
Type-N-Talk unit alone does not pro- 
nounce punctuation or control codes) 
e[t skips redundant spaces, which 
are often used to position titles on the 
display but which would result in ex- 
cessive delays in the spoken text 
*'The text transmitted to the Type“N- 
Talk is spoken if a carriage-return 
character or two consecutive spaces 
are encountered 

eThe spoken response can be turned 
off and on from the keyboard or by 
sending special characters to the dis- 
play 

*Talker can be put into a mode in 
which it ignores some punctuation 
by sending special characters to the 
display 

eIt automatically relocates itself to the 
end of high memory, resets the 
high-memory pointer, changes the 
keyboard and video-driver vectors, 
and jumps to BASIC or returns to the 
disk operating system (DOS) 

eThe program operates without 
modification on Model I or Model III 
computers 

sit occupies less than %2K byte of 
memory 


TRS-80 


»It is compatible with Level H BASIC, 
TRSDOS, and NEWDOS 


Talker operates best with a disk sys- 
tem because of the ease with which 
some programs can be implemented, 
but a disk system is not necessary. 


In one mode, Talker 
ignores some 
punctuation by 
sending special 
characters to the 
display. 


Hardware and Setup ~ 

To run Talker, you'll need an 
RS-232C interface board to enable the 
Type-N-Talk unit to receive informa- 
tion from the computer. These 
boards are available from Radio 
Shack (part numbers 26-1145 and 
AXX0511 for Models I and III, respec- 
tively). You must modify the RS-232C 
connection to work with the Votrax 
unit, however, because this applica- 
tion requires only the RECEIVE- 
ONLY mode (the Votrax unit pro- 
vides more modes than are neces- 


TYPE-'N- TALK 


Mi T_T Bho 


TD 


RD <3] 


[2 >— Tb 


RD 


CTS RTS 
GND <? ]J ——— — — — yN> ew 


4 > CTS 
8 > DCD 
<20] DTR 


RS-232C CONNECTIONS 


Figure 1: A schematic illustrating the RS-232C connections between a TRS-80 computer and 


q Type-N-Telk voice synthesizer, 
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sary). To implement the RECEIVE- 
ONLY mode, the Ground Return 
lines (pins 1 and 7) and the Ready to 
Transmit (RTS, pin 5) lines must con- 
nect to the TRS-80. The next step in- 
volves resolution of the standard 
problem associated with RS-232C 
transmissions: the proper connection 
of the Transmit Data and Receive 
Data lines. It seems that every piece 
of equipment designed considers 
itself the controller, asserting that pin 
2 on its connector is the Transmit 
Data line and expecting that every- 
thing else will dutifully receive data 
on this line. The Type-N-Talk is no ex- 
ception to this, and to make it work 
properly, pin 2 on the TRS-80 con- 
nector must go to pin 3 on the syn- 
thesizer. (In theory, you could put the 
COMM/TERM switch on the Model 
Is RS-232C board in the COMM 
position to solve thus problem; the 
Model III doesn’t have this switch.) 
Finally, pins 4, B, and 20 on the Type- 
'N-Talk must connect for proper 
operation. I used two R5-232C con- 
nectors (Radio Shack 276-1547 male 
and 276-1548 female) separated by 
%-inch spacers (from Radio Shack's 
64-3024 assortment) and held 
together by tinch 4-40 machine 
screws to make a jumper. Figure 1 
shows the necessary connections. 
The female connector plugs into the 
RS-232C cable, and the male con- 
nector plugs into the Votrax unit. For 
a Model I system, the COMM/TERM 
switch must be in the TERM posi- 
tion. The sense switch settings on the 
Model | RS-232C board are not im- 
portant because the bps (bits-per- 
second) rate is set in the software. 

The Type:N-Talk can retransmit 
data it receives to other units 
(modems and printers) on the same 
RS-232C line. I disabled this feature 
to improve throughput because my 
printer has a parallel interface. I have 
not investigated whether this pro- 
gram can run both the Votrax unit 
and a printer on the same interface. 

Set the Baud Rate switches on the 
back of the Type-N-Talk for 9600 bps 
(switches 1 through 7 up, switch 8 
down), the rate selected in the 
software. 

You'll need an external speaker 
and, to connect it to the synthesizer, 


TEF- 


Both the VISUAL 300 and VISUAL 330 
combine VISUAL ergonomic elegance with 
excellent emulation TAU oo 

For example, the VISUAL 300 complies 


to the ANSI X3.64 standard and is protocol- 


compatible with DEC VT100/VTS2* termi- 
nals, And the VISUAL 330 emulates the 
DEC VT62, Lear Siegler ADM-3A; Data 
General D200, and Hazeltine 1500. 
Nothing compares to these VISUAL ter- 
minals when it comes to ergonomics. They 
are designed in lightweight plastic and can 
easily be swiveled and tilted for maximum 
operator comfort. A "menu-style" set-u 


mode eliminates all cumbersome switches. 


Other human design features include: 

a 12" or 14" non-glare screen, available 
in green or white phosphor 

s High density 7x9 dot matrix characters; 
7x11 in lower case 

a 25th status line 

s Detached keyboard, with coil cable 

s Sculptured keycaps with matte finish 
for low glare 

s N-Key rollover 


Service available in principal 
cities through Sorbus Service, Division 
of Management Assistance, Inc. 


s Audible keyclick, user enabled | | 
a Jump, or 2-speed smooth scrollin | | 
The versatile VISUAL 300 and offer 
a package of standard features unmatched 
by any terminal in their class: 
« Block and character transmission 
s 12 user-programmable non-volatile 
function keys, each capable of storing 
32 characters 
a Blink, underline, reverse, bold and blank 
video attributes require no display space 
= Line-drawing character set 
« Split screen 
s Full editing 
* Programmable non-volatile columnar 
tabbing, or field tabbing, forward and 
backward 
The U.L. listed VISUAL 300 and 330 ex- 
ceed FCC Class A requirements and U.S. 
Government standards for X-ray emissions. 
All this at surprisingly low prices. Call for 
details on the VISUAL 300 and 330—the 
flexible terminals. 


Visual Technology incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-538 
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a cable with a miniature phone plug 
on one end and whatever matches 
the speaker on the other. 


Commands and Operation 

You can select four Type-N-Talk 
operating modes using control codes. 
The Talker program uses only one 
mode. The first causes the phoneme 
codes corresponding to the input text 
to be transmitted to the host com- 
puter. The Talker implementation 
does not use this mode, therefore the 
unit disables it. The second mode 
causes the unit to retransmit the in- 
put text on the RS-232C lines to other 
peripherals in a daisy-chain con- 
figuration. The Talker program dis- 
ables this function. The next mode, 
also disabled in this application, 
spells out all consecutive capital let- 
ters. Finally, an internal timer causes 
any text in the buffer to be spoken if 
more than approximately four sec- 
onds have elapsed since the last char- 
acter was received. This mode is left 
operational and is used by Talker. 

The most important command that 
the Votrax unit recognizes is the car- 


ZVM-123 Monitor = Perfect Speller + 
Perfect Calc * Word Processor * 
Perfect Filler 


PRINTERS 
C. ITOH 
Prawriter B510. i 
F-10 Serial or Porollel. . 
COMREX 
CRA. aeto itni 
DIABLO 


5345. 
. $1099. 


SAVE 


$875., 
$1715. 


SAVE 
SAVE 
SAVE 
SAVE 
SAVE 


$480. 


$3B5. 
$1370. 
$1715. 


Gemini 10X & 15X 
Della.-..... 
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riage return (hexadecimal OD, deci- 
mal 13). This command causes any 
text in the buffer to be spoken and is 
used extensively by the Talker 
program. 

Within the Type-N-Talk, an internal 
750-character buffer stores incoming 
text. If it is filled before a carriage 
return is received, the unit stops ac- 
cepting transmissions and speaks the 
text, Recognizable characters are 
limited to uppercase and lowercase 
characters and numbers. The unit ig- 
nores punctuation and control char- 
acters; they must be translated by the 
program. 

Talker does not use the phonetic 
programming modes of the Type-N- 
Talk unit; the text-to-speech algo- 
rithm is adequate. 


The Driver Vectors 

The key to program operation lies 
in the use of vector addressing to 
locate the keyboard and video-dis- 
play driver routines in the TRS-80. A 
block of RAM (random-access read! 
write memory) is set aside for infor- 
mation about the keyboard and the 


SYSTEM #1 
OUR LEAST EXPENSIVE 
WORD PROCESSING SYSTEM 
Pied Piper « Comrex CR-2 * Zenith 


$1549 


PRINTERS 
OKIDATA 
83A. 

B4P. 

B45... 

n2 s 

93, 


TALLY 

MT 160L w/fractors. ‘ 
MT 1801 w/tractors. 

Spirit 80 

TOSHIBA 

1350 Serial or Parallel . . 
TRANSTAR 

WSOP. si ves. 

120P 

T315 

TERMINALS 
TELEVIDEO 

910. 

910+ 

925. 

950 

970. 


$390. 
$635. 
5980. 
$1065. 
$495. 
5840. 


SAVE 
SAVE 
SAVE 


$1460. 


$675. 
. $450. 
. $450. 


display. The RAM locations in the 
block are initialized when the com- 
puter is first turned on or reset; the 
locations contain the information 
listed in table 1 on page 452. 

The RAM locations allow execution 
of appropriate subroutines. For exam- 
ple, if a PRINT statement is en- 
countered, the BASIC interpreter 
calls a subroutine that goes to hexa- 
decimal RAM 401E through 401F 
(decimal 16414 through 16415) to find 
the address of the driver that will 
print the specified character on the 
display and then jumps to that ad- 
dress. It isn't difficult, therefore, to in- 
sert the Talker routine in series with 
the display driver. The original ad- 
dress is taken from the vector loca- 
tion hexadecimal 401E through 401F 
and saved as the exit address from 
Talker. The address of Talker is writ- 
ten in its place. When the display 
driver is called, the program goes first 
to the Talker routine, then on to the 
original driver, and finally back to the 
host program. 

Essentially the same thing happens 
to the keyboard driver except that the 


SYSTEM #2 


OUR LEAST EXPENSIVE IBM LOOK-A-LIKE 
Sanyo MBC-555 2 Drive Computer * Zenith 
ZVM-123 Monitor * Word Processor ° Spread 
Sheet * MS-DOS 
» Sanyo Basic 

( Above With One Disk Drive $810) 


$1119 


COMPUTERS 
PIED PIPER 
Communication |. 
TELEVIDEO 
BO3. .. 
SANYO 


MBC 550 
MBC 555 


MODEMS 
HAYES 


1200 
300 


Prices reflect 3% to 5% cash discount. 
Product shipped in factory cartons 
with manufacturar's warranty. 
Free shipping i on UPS ground 
only. Prices & availability 

subject to change with- 

cui notica. Send cosh- 

bee's check or money 

ordar...all other 

checks will 

delay ship- 

ping kwo 


... We promise performance 


SAKATA offers fine quality CRT DISPLAY MONITORS which are 
compatible with IBM, APPLE, ATARI 800, NEC and other fine 
ersonal computers. 
nusually attractive design with neutral color will enhance the 
appearance, provide unexcelled quality performance. Illustrated 
Model SC-100 is 13" COLOR Display Monitor with linear circuitry, 
composite color and a host of other quality features. 


Also available: Model SG-1000 ... 12" 
monochrome, high resolution CRT 
MONITOR. Model SC-200... 13" RGB 
high resolution COLOR CRT MONITOR. 
Model SC-300 . . . 13" RGB, super high 
resolution COLOR CRT MONITOR. 
Priced below competition—if there 

is any. 


SAKATA CRT MONITORS are available 
wherever personal computers are sold 
or write for technical and 

illustrated literature and 

prices. 


SAKATA U.S.A. CORPORATION 


651 Bonnie Lane, Elk Grove Village, IL 60007 
(312) 593-3211 /B00-323-6647 (outside Illinois) 
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“SAKATA ... serving industry worldwide . , . since 1896" 
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SAKATA SC-100 
COMPATIBILITY CHART 


APPLE II 
APPLE III 

ATARI-800 
|COMMODORE-à4 | v | 
NEC-PC 

OSBORNE 

TI-99 

VIC-20 


NOTE: ON CERTAIN COMPUTERS 
ADAPTER CABLE REQUIRED. 
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akata COLOR MONITORS 


Location 
4015 hexadecimal 
4016 hexadecimal 
4017 hexadecimal 
401D hexadecimal 
40E hexadecimal 
401F hexadecimal 


Description 


Start of keyboard block—driver type 
Driver address—least significant byte 
Driver address—most significant byia 
Start of video block—driver type 
Driver address—ieast signifioam byte 
Driver address—most significant byte 


Table 1: The special codes used to control Talker. 


Hexadecimal 
00 
01 
04 
05 
06 


Decimal 


ESC 
US 
SP 
LÀ 

$ 

% 

& 

) 

ns 

i 


g 


Pe v iA” 
Ñ 


41-5A 
5B 
5C-5F 
80 
61-7A 
7B-FF 


"` Not spoken if punciuaton oft 


Table 2: The characters recognized as valid by Talker and their translations. The spelling 
errors correct pronunciation problems in the voice synthesizer. 
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Translated 
Ignored 
Break 


(keyboard only) 


Control — Turns off punctuation 
Control — Turns on punctuation 


Control — Turns Talker off 
Control — Turns Talker on 


Back 

Tab 

Down 

Sends carriage return 
Shift back 
Shift tab 

shift up 

Clear 

Space 
Exclamation “ 
Quote * 
Number 
Dolar 
Percent 

And 
Aposvopny * 
Paran * 
Close paran " 
Asterisk * 
Pius 

Comma * 
Minus " 

Point * 

Slash 
Numbers 1 through 9 
Colon * 
Semicolon ° 
Less 

Equals 
Greater 
Question * 

At 

Latters A through Z 
Up Y 

ignored 


(keyboard only) 
{keyboard only) 
(keyboard only) 


(Keyboard only) 
(keyboard only) 
(keyboard only) 
(keyboard only) 
(keyboard only) 


{could be dash) 
{could be period) 


Control — Turns Talker off (keyboard) 


Letters a Ihrough z 
Ignored 


Talker program must intercept the 
Character after it has been generated 
by the keyboard. Here the Talker pro- 
gram calls the original keyboard 
driver. After the original keyboard 
driver has done its job, it returns to 
the Talker program, which performs 
its magic and returns to the host 
program. 


Philosophy 
Because the program was written 
for a visually impaired person who 
was not computer-oriented, simplici- 
ty and ease of use were important. 
Each key on the keyboard, includ- 
ing all the punctuation marks and 
control codes (see table 2), is spoken 
as it is pressed. Although more char- 
acters can be displayed on the video 
screen, only those that correspond to 
the keyboard are spoken, keeping the 
number of characters to a minimum. 
lo make the visualization process 
even easier and to increase the speed 
at which the text can be read, the 
operator has the option of preventing 
some punctuation marks from being 
spoken when they are displayed on 
the video screen. Imagine (comma), 
if you can (comma), how advan- 
tageous this can be (exclamation)! 
Ideally, turning the computer on 
should automatically load the pro- 
gram to eliminate any technical deci- 
sions that might be confusing to a 
blind operator. The computer oper- 
ating system becomes transparent to 
the user, who can concentrate on the 
requirements of a specific applica- 
tions program. Incidentally, I have 
found that this philosophy is equal- 
ly valuable when writing programs 
for people who are not handicapped 
by anything but their own fear of 
computers. In fact, I often use it on 
programs written for my own use, 
simply because I am too lazy to type 
in all the required statements to get 
the program to run time after time. 
If the program is not being used by 
a visually handicapped person, the 
character set can be expanded, and 
normal modes of loading and execut- 
ing programs can be used. 


Loading 
I was able to implement the auto- 
matic loading system easily using a 


UNBELIEVABLE 


XCOMP sat down to design a 
truly distributed IBM network so 
versatile and complete that it 
would satisfy any user's needs. 

It seems too good to be true, 
but we did it! 


X-NET is so advanced that it can only be imitated: 

It has all the features of standard networks and 

many more. And, because it is not dependent on a 

central file server you save the high cost of m m 

hardware. x 
Call our sales department today for 

complete details on X-MET. The 

exclusive network of PC-DOS 2:0! 


NET ° 


XCOMP manufactures a THE TOASTER is a hard disk 

complete line of controllers S UB-S YS TE MS DEA LS sub-system containing TWO 

for all popular drives. The 10 megabyte and 16 Exceptional prices on 10 and REMOVABLE 3.9", 5 

X/R Series is a controller for megabyte hard disk 16 megabyte formatted megabyte cartridges. THE 

3 to 300 megabyte drives. sub-systems for the IBM PC, drives and controllers. The TOASTER provides unlir-' 
We also produce a $100 Apple I! and ll and nearly ST/S for $100 computers and storage and conver: 

controller package. A all popular personal the ST/R for single board back-up with to* 

microprogrammable data computers. computers. An optional 2-80 portability. v 

board is common to each XCOMP sub-systems are 2 adapter allows for simple 

package and operates with to 3 times faster than many plug-in convenience. 

a second drive interface of the competition's and Optional e uipment 

board. Buffer size is 256 come complete with our includes software, cables 

bytes, with disk data rate extensive software. and cabinetry. 

up to 10MHz. 


Circle 516 on inquiry card. E 


Apple Appée H and Apple ill are tradernatàs of Appie Computer, inc. X OM p 
(Sid ard IAM PC are trademarks of intomational brunes Martuner Corporaleon C & 1983, XCOMP, Inc. 


XCOMP, Inc., 7566 Trade Street, San Diego, CA 92121, (619) 271-8730, Telex 182786 
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Starbuck Model 8232 
A general purpose real-wond 
interface: nll to ANY 
computer or terminal via RS-232 


disk system and NEWDOS/80 ver- 
sion 2.0. I disabled the date and time 
prompts using the NEWDOS SYS- 
TEM command and set the AUTO 
command to run TALKER/CMD. 
When the computer is turned on, the 
program relocates itself, performs 
some housekeeping to set up the in- 
terfaces, exits to BASIC, and starts ex- 
ecuting a menu program. This pro- 
cedure works equally well with 
Model I and Model III TRS-80 com- 
ters. 

When I decided to write this arti- 
cle, I realized that I would have to try 
the program with TRSDOS. I found 


my old Model I TRSDOS 2.3 disk and 
discovered that I could use the AUTO 
command, which loads and executes 
the Talker program. However, when 
the relocation routine exits to DOS, 
the operator must type BASIC, 
answer the NUMBER OF FILES? and 
MEMORY SIZE? questions, and then 
select a specific program to run. But 
don't despair; keep reading and you 
will find a version of the Talker pro- 
gram that simplifies this operation. 
The same result can be accom- 
plished with TRSDOS on the Model 
IIl; however, the DATE and TIME 
questions must be answered before 
Text continued on page 466 


Listing 1: The Talker program and symbol table. 


00100 g;RELDICATAHLEÉ TALKING INTERCEPT PROGRAM (TALKER) 
$ 


7000 00120 ORG 7000H 
TYPICAL APPLICATIONS: 00130 ; 
—— ee 7000 20 00140 DEFM — ' 14 APRIL 1983 ° 
Ç 4 00150 y 
+ Use with printing terminal: 00160 5 ROUTINE TD RELOCATE PROGRAM TÜ HIGH MEMORY 
create low-cost data logger 00170 | 
OOiBO ; ONCE THE PROGRAM HAG BEEN RELOCATED, THIS PART OF THE 
* Use with modem and phone for pict : a ee VERSES 
remote acquisition & control 4049 00210 HIMEM1 EQU 4049H  ;MODEL I END OF MEM ADOR 
4411 00220 HIMEMS EQU 4411H ;MODEL III END DF HEN ADDR 
s Capture data bursts for 4016 00230 KBDADR EUU 4016H KEYBOARD DRIVER VECTOR LOCATION 
subsequent analysis/plotting 401E 00240 CRTADR EUU 4O1EH (DISPLAY DRIVER VECTOR LOCATION 


1 
00260 3; FIRST THE DISPLAY k KEYBOARD DRIVER ADDRESSES ARE 


* Monitor experiments; transfer TRANSFERED FROM THE VECTOR LOCATIONS INTO THE PROGRAM 


data daily to main computer 


00280 y 
7010 201E4O 00290 START LD HL, CCRTADR) {DISPLAY DRIVER VECTOR 
7013 225972 00300 LD (CRTRET ) , HL. 
° 00310 ; 
FEATURES: 7014 261680 00320 Ln HL, (KBDADR) ;KEYBOARD DRIVER VECTOR 
7019 220172 00330 LD (KBDRET ? , HL 
*8 analog inputs, 0-5 VDC om 1 
og Inputs, 00350 y NEXT THE HS-232 PORT IS INITIALIZED 
|. OO340 y 
* 8 digital input channels 701C 3SEEE 00370 Lb A, OEEH 37400 BAUD 
701E DXEB 00380 OUT (OEBH) , A RGT UART 
*8 opto-isolated outputs 7020 DSEF 00390 OUT (OESH! A ¿SET BAUD RATE 
7022 3E6C 00400 Ln ñ, BCH 
s All inputs and outputs fully 7024 D3EA 00410 OLT 1OEAH) , A gHET CONTROL REGISTER 
protected to withstand abuse od 
00430 ;THE RETRANSMISSION MODE OF THE VDTRAX UNIT IS TURNED OFF 
2 00440 | 
* B bit (0.4%) analog accuracy 7026 SEM ooa Lo A,1BM sTO TURN DFF ECHO KODE 
0 CALL SEND SEND CHARACTERS 1BH 14H 
«On-board 2000 point butter 7028 3614 00470 LD A, 1 ’ 
702D CDC872 00880 CALL § SEND 
«Up to 5000 analog readings/s 00490 | 
00500 ; NOM THE LENGTH DF THE IS DETERMINED 
« Triggered acquisition 00510 i AND HIGH MEMORY I5 CHANGED 
: 7030 2A4940 00530 ` LD HL. (HIMEMi) ¿MODEL I END OF MEM ADDR 
dade perneined for 7033 305000 00540 LD f. {0050H) CHECK MOD I OR MOD III 
extra channels 7036 FEOD 00350 CP GDH 
. 703B 2803 00560 JR Z, SETI ;JUMP IF MODEL I 
«Controlled by ASCII strings 705A 201144 00570 LD HL,(HIMEMS) — &MODEL III END OF MEM ADDR 
00580 ; 
» Application manual details 7Q3D 018401 00570 SETI LD BC.LAST-BEGIN LENGTH OF PROGRAM 
interfaces for common sensors "UE Au. mu do ECHEN? ay 
00620 3 
° Applications engineer on call 7043 FEOD Q0430 cP ODH ¿CHECK MODEL 1 OR MODEL III 
f. 7045 2805 00640 JR 2,812 JUMP IF HDDEL I 
* THRIFTY PRICE: $540. complete! 7047 221144 00650 LD (HIMEMX!,H. SET MODEL III HIGH HEH 
ens manual only: $5. E E Ad S am 
on aíso available 704F 23 00490 SETS INC HL 1PDINT HL Ə NEW START ADOR DF PROS 
BENE —ÁS————— 7050 ES 00700 PUSH — Ht ISAVE NEW START ADDRESS 
i 
% STA RBUCK 4 00720 ; DETERMINE NUMBER DF BYTES BETWEEN THE PRESENT LOCATION 
DATÀ COMPANY 00730 q OF THE PROGRAM k THE ADDRESS AT WHICH IT WILL BE WHEN 
00746 ; IT 18 RELOCATED 
00730 ; 
7051 110072 00780 
PO Box 24, Newton, MA 021 62 e E e -e “s BEGIN ;FRESENT ADDR 1ST BYTE OF PROG 


(617) 237-7695 


Ovaler and OEM inquiries welcome 


Listing 1 continued on page 456 


454 ë Oeteber 1983 © BYTE Publications Inc. 


How to make 
31⁄2 times les faster 


Just plug in the Accelerator II? 
and watch your Apple® II or II Plus take off. 


Imagine running VisiCalc? DB Master? Applesoft, Apple Fortran or Pascal without long delays. 
With the Titan Accelerator II, your Apple II or II Plus runs these programs a true 3 times faster. The 
Accelerator II also runs your Franklin, Basis and other Apple II compatibles 3V5 times faster. This 
faster computer response time means less waiting for you and an increase in your productivity. 

This Titan exclusive has its own fast 6502 processor, 64K of high-speed memory, and built-in 
fast language card. It is transparent to your software and is hardware compatible with most standard 
peripherals. And you can turn if off from the keyboard to run your Apple at regular speed. 

Find out how to run faster and increase your productivity without breathing hard. For informa- 
tion on the Accelerator II and other Titan microcomputer products, see your computer dealer or 
contact: Titan gea Inc, PO. Box 8050, 3990 Varsity Dr, Ann Arbor, MI 48107; Telephone 
(313) 973-8422. | —— 


TECHNOLOGIES, INC. 


FOUTS LACUS, TPES AG DP alu LAN 


Aten: ition dealers. Ask us about our special demonstrator unit offer. 
Sales and marketing by The M. MARKETING RESOURCE GROUP, Costa Mesa, CA. 
Apple is a registered trademark of Apple Computer, Inc. VisiCalc iz a registered trademark of VisiCorp, Inc. DB Master [s 6 registered trademark of Stoneware, Inc. 
BYTE October 1983 


Circle 474 on inquiry card. 


your Apple run 


455 


Circle 9 on inquiry card. 


SPECTACULAR 
OFFERS 


wabash 


BA" dux 1.49* 
BA" weaken 1.89* 
514" mars 2.79* 
BA" zz. 4.19* 


8" 1.89* 
8" 2,39* 
8" 2,99* 


maxell. 


MD1 syr et, 
FD1-128 8” 


* BASF 


UE 1 EPIRI] 


M11 
M13 
M14 
M16 


F111 
F1312 
F144 


Sc E 
SOR E. Beech? 


TUNE gpg 
SAMPLE DEMITY 


DOUl E SOC 
DOUELE DIMBTY 


Ral UNI 
eet Puy 


BASF == 


L WEF ME mhii] 


54968 5%” zs.dd 1.79*| 54974 swe" 15,0d 219" 
53429 3" ssd 1.89" 54998 8" srst 2.20* 


TDK 


WAEN aMUATY ph what 
2801 5%” ss 2.49* | 55-11 5%” 1344 1.73* 
2001 8" «dd 34.90" 
WL MB SHOR AT FRATAEDC LUN PRED 
Memorex 3M icy 
Deus, Dysan 


Hepp lasa Duc Cie Mate pasti, sed Phl Puku 


fe QUANTITY 100, SMALLER QUANTITIES ADD 5% 


a DISK DRIVE HEAD | C-10 CASSETTES 
CLEAMING KITE 


74 | LIBRARY CASES 
8" kay titi 
58 ^ Mim Kareta 14, 


LUE 2.49 


15 Ame Creu Daher 59.95 


BOOK VALUES. 


FULL SELECTION, 
DIBCOUNT PRICES 
on hundreds of 
titles published by 
ALFRED, HAYDEN, 
DILITHIUM, SAMS, | 
TAB, McGRAW HILL 
and many ofhers. 


SOFTWARE 
AT FANTASTIC PRICES 


SAVE 257 GR MORE 
on ihnusanda el soli. 
war packages» ior m) 
aysiams, including 
Business, Language, 
Enginesting, Gamaa, 
Graphics, Ullihy, and 
may mere, 


© Wikita pertkyre prier pacapied laa qurtrumeal 
METIS wd qd rad Hrü&L bur ant Jü day hiag s inierasilorsl eden 
eccepat anb b (EEO ercinrgc ha kàacqiq pron rlgpag cupa a COG 
LLLLEBLEN BENE TT UE Nr rt Mhr Oriire sad 
Cihad ciL a Girgin Goel chudaci + hii rena FO. Gua 
Boge, ç Miran sity pirp eod honing 7 00, mimoun arde: (DU. e Cohn 
nrideni fd D cokes ier Pon aud eru sehbiaci (2 rhag ilte etch. e 
Mi nies obdari 6 inilabillg. scope. ud moriria o ADoser ied ban s 
Faintly evorimiotá ar lol patuad 


We abe giier pret bds prntwheels, (qme memanis, 
OTTO COVEKS, powe Consoles, paper suppli. sonas and 
(ing onama hamile ned mary othe ecetes Tor word 
and data wücessng systeme Wille int dur Kee nalalog 


ABC 


DATA PRODUCTS 


Cem riy 
800-854-1555 


Per fm Fra Nit 


619-268-3537 


Merten Mopars JArgtima ITT TELEX 4992217 


619-268-4488 8860 CLAREMONT MESA BLVD 


Eaclusivie Mariniy Bperidis SAN GIEGO, CALIFORNIA 92122 
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Listing 1 continued: 
7085 ED52 090780 
7057 ER 00790 
o0800 
Oo0810 
OOAZO 
OOHB30 
7058 218372 — O0H40 
705B IF ODHSO 
7T05L 221472 OBAO 
Oo0B870 
7OSF 215B72 ooB86 
7062 19 ooave 
7043 225472 00700 
O09160 
7065 21E372 00920 
7089 19 00950 
706A 224872 009740 
00750 
7O4D 21DF72 o0940 
7070 19 0770 
7071 220722 00980 
7074 223072 QOTO 
01000 
7077 21C872 oO1050 
707A 19 01050 
707B 228472 036706 
o0190B0 
707E 2jCA72 O10F0 
7OBL 39 01100 
7082 222272 01110 
01120 
7005 21C272 01130 
7088 17 01140 
708? 22^5F72 91150 
01170 
01180 
oligo 
708C 212D72 61200 
TOBF 19 61210 
7090 Z21E4O0 01220 
01239 
7093 210072 01240 
7095 19 01250 
7097 221440 01250 
01270 
OQ 1 28 
oi 2q0 
70"À Dt 613009 
7098 210072 01310 
709E EDBO Oi 320 
01339 
01340 
O17 
FORO 21A570 Qi 740 
7OR$ 030544 01370 
Q13HBQ 
TOAG 42 3390 
7096 OD 4400 
01420 
01430 
01440 
01450 
014460 
709 212D72 01470 
7OBC 19 01480 
7OBD 221E4O0 01470 
01500 
7OCO 210072 oO1510 
TOCS 19 01520 
70C4 22FB7O 01530 
019540 
019550 
015450 
70C7 Di 01576 
7OCH 210072 01580 
7OCB EDHO 01590 
01400 
O1610 
01420 
?OCD 210C70 91430 
7000 2271440 01640 
01650 
7003 ZIFA7O 014460 
7004 22Fa70 01470 
7009 C32D40 8601680 
016970 
700C 2AF470 01700 
7ODF 4E 01710 
70E0 23 01720 
7?OE1 22F470 8 01730 
7OE4 110C7i 01740 
7OE7 ?C 017530 
70EB 92 01760 
FOE? 2002 01770 
7OEB 70 01780 
TOEU 93 01790 
70ED 79 61B0ü0 
7OEE CO OIBO 


SBE Hi. DE 
EX DE, HL 


(NEW BEGINNING — PRES BEGINNING 
p DIFFERENCE INTO REGISTER GE 


NEXT THE VARIOUS ABSOLUTE ADDRESSES IN THE PROGRAM ARE 


ADJUSTED TO REFLECT THE WHEW LOCATION 
Ln HL,FIND 
ADD HL, DE 
LD 1F11*1),HL. 
š 
LD HL,DISTLK 
apo Ht, DE 
Lo (CONT+2) , HL 
! 
LD HL,LTRFLG 
ADD HL, DE 
Lo (CONS et) HL 
i 
LD HL,TOGG 
AGD HL, DE 
LO 8141), HL 
LD {S2e1),HL 
L| 
LD HL, BEND 
RDQ HL, DE 
LD {T301),HL 
L| 
LD HL,CR 
ADD HL,DE 
LD (T2+1), HL 
q 
LD HL, SPACE 
ADD HL, DE 
LD {SPKWD-2) , HL 
a THE NEW KEYBOARD & DISPLAY VECTORS ARE THEN CALCULATED 
1 AND PUT IN THE NORMAL VECTOR LOCATIONS 
t 
LD HL, TORT DISPLAY ROUTINE 
ADD HL, DE 
LD (CRTADRO , HL 
$ 
Lo HL , EDHO ; KEYBOARD ROUT INE 
ADD HL, DE 
LD {KBDADR} , HL. 
1 
jy FINALLY THE PROGRAM 1& TRANSFERED TO THE NEM LDCATIGN 
$ 
POP De ; MEM BEGINNING ADDRESS 
LD HL , BEGIN #0LD BEGINNING ADDRESS 
LDIR :;REB BC STILL HAS LENGTH DF PROG 


t 
y NOW RETURN TD DOS DR JUMP TO BASIC k RUN A PROGRAM 


;MEWDOS DOS COMMAND MDDE 


{THE MEN KEYBOARD L DISPLAY VECTORS ARE CALCULATED 


yOISPLAY ROUTINE 


;KEYBOARD ROUTINE 
p BAVE FOR FUTURE USE 


y FIMALLY THE PROGRAM 18 TRANSFEREN TO THE NEW LOCATION 


;NEW BEGINNING ADDRESS 
$0LD BEGINNING ADDRESS 


¿RED BC STILL HAS LENGTH OF PROG 


BET KBD VECTOR FOR CHAIN 


1 COMMAND STRING 
SAVE HL 
;JUMP TO TRSDOS 


COMMAND STRING ADDR 

; COMMAND CHARACTER 

;PDINT TO NEXT CHARACTER 
:86VE NEXT STRING ADDR 
TEND OF COMMAND STRING 
¿TEST FOR END OF COMM STR 


z 
LD HL, BABIC 
JP 440794 
i 
BASIC  DEFĦ “BASIC SV,RUN"DATE"" 
DEF B OH 
: TRSDOS CHAINING ROUTINE 
3 
y AND PUT IN THE NORMAL VECTOR LOCATIONS 
3 
Lo HL, TCRT 
ADD HL, DE 
LD {CRTADR) , HL. 
1 
LD HL , ECHO 
ADD HL , DE 
LD (TKBDR? , HL. 
a 
T 
POF DE 
LD HL , BEDIN 
LDIR 
$ 
NDW RETURN TD DOS & CHAIN TO BASIC 
š 
LD H, CHAIN 
Lp (KBDADR) , Hi. 
t 
LD HL, COD 
LD (COMREG) , HL 
JP 402DH 
š 
CHAIN iD HL, (CORRES) 
LD C, (HL) 
INC HL. 
LD (COMREG) , HL 
Ln DE, ECOPD« 1 
LD A,H 
SUB D 
JR NZ, CHI 
Lo AL 
SUS E 
CH1 LD A,C 
RET NI 


;RETURM IF MOT END 


Listing 1 continued an page 458 


For families who are 
serious about I 


Now, you can get brand-new computer games for families who 
want more than shoot-em-up space wars with flat stick- be ri 
graphics. These are cane ie ree -kind games that will treat 


you to the most advanced co 


Personal Computer. 


r animation ever for the Apple® 


Children delight in the bubble-gum colors and cartoon-like anima- 
tion. Grownu ups and game connoisseurs are challenged by the ex- 


pert skills an 


strategy required to survive to the final rounds. 


Look for this new software — created by Optimum Resource, Inc. 
and distributed by Weekly Reader Family Software — in finer 
computer stores. Or call toll-free 1-800-852-5000. Dept. AB-40. 


Apple H1 or Apple l +. with 48K and one disk drive, 3.3 DOS and Apple Ie or Apple NI. Keyboard. paddles or joy stick. 


Stickpbear, Old 
fronsides. Chivalry 
and Fat City are 


cand Aj lle 1. 


Circle 517 on inquiry card. 


NEW Fat City" NEW Stickybear™ 
Operate a wrecker to flatten Basketbounce 
buildings as garbage cans are Win points by catching fall- 


hurled ^ you qe. windows. ing bricks, donuts or stars be- 


9 different towns. Poster. fore running out of baskets. 

stickers included. Ages 8 16 rounds. Poster, desk-top 

to99. Only $39.95 mobile, stickers included. 
Ages 3to99. Only $39.95 


Old Ironsides "" 

Thrilling 2-player naval bat- 
tle. Use the wind compasses, 
cannons to outwit your op- 
ponent! Detailed graphics 
recreate true sailing ex 
ences. Poster, Log Boo ^ 
cluded, Ages 3 to 99. 

Only $39.95 


Stickybear™ Bop 
Animated shooti Tr --. 


of Stickybears. d 
planets, more. Pop-up 


poster. stickers w. t. 
Ages 3to 99. Only $39.95 


NEW Chivairy™ 

Unique boardgame and soft- 
ware combination. To rescue 
the king, play 20 animated 
games of skill and chance — 
jousting. tournaments, etc. 
For 1 to 4 players. Sturdy 21" 
x 24" gameboard. playing 
pieces, poster. instructions. 
strategy hints included. Ages 
8to99. Only $49.95 


Weekly Reader 
Family Software 


A division of T, Education Publications 
Middletown. CT 06457 


Circle 300 on inquiry card. 


KRAICRO SEPRESS Listing 1 continued: 


DISK DRIVES FOR 
f O1B20 ; a 
IBM: appie TRS-80 taw HEATH*| | soc zara7o 01830 LD HL, CTKBDRI ISET NEW KEYBOARD VECTOR 
ANO OTHER PERSONAL/MICROCOMPUTERS 7O0F2 221540 OLB4O LD {KEDADR) , HL 
7OFS £9 01850 RET 
O1B&0 | 
70F5 01870 COMREG DEF5 2 y COMMAND ADDRESS REG 
7OFB 01880 TKBDR DEFS 2 ;KEYROORD VECTOR REG 
01890 1 
70FA 42 019700 COND — OEFH "BASIC? 
7OFF DD 019710 DEFB ODH 
: 7100 OD 01920 DEFB ODH RETURN FOR & DF FILES ? 
4, ES 7101 OD 01930 DEFE  ODH (RETURN FOR MEMORY SIZE 7 
= 7102 52 01940 DEFM 'RUN"DATE*"* RUN SPECIFIED PROGRAM 
7108 OD 01950 ECOMD DEFB ODH JEND OF COMMAND SEQUENCE 
EET ra ose oreo 
iM peel 01955 ; 
| (^ 7200 Q1970 BEBIM EDU $ s BEGINNING ADDRESS OF PROGRAM 
a | 01980 1 
age "i 61990 y ROUTINE YO ECHO KEYBDARD 
z. B ow noxeos: esp d : 02000 1 
t 02010 y PROGRAH GOES TO KEYBOARD DRIVER THEN RETURNS TÜ ECHU 
02020 4 
02030 3 ALL KEYS EXCEPT ENTER SPOKEN 
02040 ; IF SAME LETTER IS IMMEDIATELY SENT 70 DISPLAY, 
O2050 ; If WILL NOT BE REPEATED 
02060 ; SHIFT 3 KEY TOSGLES TALKER ON/OFF 
02070 ; 
7200 CDE3O3 0210G ECHO CALL i OSEXH — jCALL OLD KEYBOARD ROUTINE 
7201 02110 KBDRET ERU *-2 ;KEYBOARD ROUTINE ADDRESS 
THINLINE FLEXIBLE DISK SUBSYSTEM 02120 1 
SHOWN ABOVE) FULLY ASSEMBLED & TESTED WITH 7203 B7 02150 OR A ;TEST CHAR RETURNED FROM KEYBDARD 
MPLETE DOCUMENTATION 7204 CB 02140 RET z sRETURM IF © {NO CHARACTER) 
1-8480° DUAL DRIVE, DOUSLE-SIDED, 24MB — $1,485 02170 ; 
KB4B1* SINGLE ORIVE, DOUBLE-SIDED, 1.2MB. 7208 4F 02180 LD c,A 185VE CHARACTER 
INCL. FILLER PANEL - SECOND DRIVE 7206 210F72  O2190 51 LD HL,TDGG ;ECHO OM/DFF REGISTER 
CAN BE AD 995 | | 7209 FEb0 02200 CP BOH 1 TEST FOR SHIFT 3 
re DISK CONTROLLERS FOR TBM. 7208 2819 02210 JA Z,DNDFF jTOGBLE TALKER ON/OFF 1F SHIFT @ 
PC & ODD NO CONTROLLER NEEDED 02220 | 
FOR gjerm HEATH 2-100, 7200 34 02230 INC CHL) ;TEHT TOGGLE REG FOR Q 
FULL! HEIGHT INTERNAL MOUNTING FLEXIBLE DISK 720E 35 02240 DEC (HL) WHICH HEANS TALKER OFF 
7 o ;RET F 
ep ds e A- UMS si 20F CB 2250 RET z ;RETURN IF TALKER OFF 
GD COATORARON 7210 23 02270 INC HL IPOINT HL 9 LAST CHARACTER REG 
COC 8408 DOUBLE-SIDED, 48TPl, 320/360KB — 245 | | 7211 77 02280 cn (HL) A  ;BAVE CHAR 
Tandan 02270 ; 
TM106-2 DOUBLE-SIDED. 4BTPI, 320KB ENT 7212 23 02300 INC HL IPOINT HL Ə KEYBOARD REGISTER 
TM101-4 DOUBLE-SIDED. SGTP(, G40KB . . 245 7213 34 O73100 INC (HL) ;8ET KEYBOARD REGISTER 
02320 ; 
Ve HEIGHT INTERNAL MOUNTING FLEXIBLE DISK s 
DRIVES (INCLUDES STRAP KITS TO MOUNT IN FULL 7214 23 P2330 INC HL ¿POINT HL 8 SPACE FLAG REGISTER 
HEIGHT FOOTPRINT) 6 MS. STEP RATE 7215 23 o2340 INC HL ;PDINT HL a3 LETTER FLAG REGISTER 
Tandan TMI0-2 7216 CBFE 02350 SET Z (HL). ;SET LETTER FLAG REGISTER 
DOUBLE-SIDED, 4HTP| _ __ (2)DRIVES FOR 395 02350 5 
QUMETRAK 142 7218 CS 02370 PUSH BC 
DOUBLE-SIDED. 48TPI , (2)DRIVESFOR 425 7219 CD8372 02390 Fil CALL FIND ;SPEAK LETTER DR COMMAND 
TEAC FD 55-8 721C C1 02390 POP BC 
DOUBLE-SIDED, 48TP!  , |, (2)DRIVEBFOR 575 721n FEOD 02800 cr üDH 1SEE IF A REB RETURNS WITH C/R 
TEAC FD 55.F 72Z1F 2603 024210 JR Z,TKRET Q1JUMP IF IT DOES 
M alae os o BLDMNESRUN 730 7221 CDCA^72 m Ta CALL CR OTHERWISE BEND C/R 
1 
TBM ^4bmvrADAPTURCABIE.. . . CH | | 7224 79 027440 TKRET LD A,C ;RECOVER ORIGINAL CHARACTER 
TEM PC pos SOFTWARE UTILITIES FROM TALL TREE | | 7225 cv 02450 RET 
SYSTEMS 02450 s; 
J FORMAT ENABLES USE OF 514". O/S. 96TPI 02470 4 ROUTINE TO TURN TALKER DFF OR ON [F SHIFT 9 KEYS HIT 
A 8 FLEXIBLE DISK DRIVES PLUS 02480 ; 
A FEATURES FOR IBM PC DOS 7226 OF 02490 ONOFF XOR A CLEAR A REG 
1 10 VERSION 1.78 — . 50 7227 BE 02500 CP HL? ;TEHT TOGGLE REB FOR O {OFF) 
4 FOREREUSENE A54 FORMAT AROVE FOR 7228 77 02510 Ln (HL? A SET TOGGLE REG TO Ó 
IBM PC DOS 2,0 ..... , . 3 7229 79 02520 LD A,C 7RECOVER DRIGINAL CHAR (40H) 
WINDRIVE ENABLES USE DF WINCHESTER 722A CO 02530 RET NZ ;RETURN IF TOGGLE REG WAS NDT O 
SUBSYSTEMS FOR IBM PC DOS 2.0 7228 34 02340 ENC tHL? OTHERWISE SET TOGGLE REG TO 1 
JETDRIVE pu IMPLEMENTATION OF 7220 CF 02550 RET 
mer FM FOR ILS - 02570 y ROUTINE TO READ TEXT THAT 18 SENT TO THE DISPLAY 
02580 ; 
1 rumes neues u FORMAT2, WINDRIVE " 02570 ;CHARACTER IS SENT TO TALKER BEFORE IT GOES TO DISPLAY 
vh ea , 02600 ; COMMANDS NOT SPOKEN BUT CARRAIGE RETURN (C/R) SENT 
GD COR ORATION DISKETTES 02510 ; AUTOMATIC C/R IF 2 CONSEQUTIVE SPACES 
1242-90 — $14" SINGLE-SIDED, SINGLE/DOUBLE 02520 ; WILL NOT REPEAT CHAR JUST ENTERED ON KEYBOARD 
DENSITY, WRITE PROTECT NOTCH & HUB 02630 ; CHAR O7 TURNS TALKER ON 
o» (Bax of 10) Special 18.95 02640 ; CHAR 04 TURNS TALKER OFF 
1244-00 — 5v4* DOUBLE-SIDED, SINGLE/DOUBLE 02650 | CHAR O05 SPEAKS BOTH LETTERS & PUNCTUATION 
DENSITY, WPN & HUB RING — (Bax of 10) O26800 ; CHAR 04 SPEAKS LETTERS DNLY 
SES DOUBLE-SIDE mE i 
SIDED, 
TEE OF ROMS 722D X825 02680 usq JR C,DIBP IF READ FROM DISP SKIP TALKER 
HUB RING, VARIOUS FORMATS — — Call | | 222r aipF72 02700 92 LD HL,TDBG TALKER UN/OFF REGISTER 
appla Disk DRIVES 7232 79 02710 LD A.C 1NEM CHARACTER 
DATA ORIVESTA" FLEXIBLE DISK EXTERNAL 7233 FEG7 02720 CP 07H ¿TEST FOR TALKER OW SWITCH CHAR 
SUBSYSTEM BY TAVA CORP. .. . 275 7235 2003 02730 IF N? CONI JUMP IF NOT 
7237 3401 02740 ip (425,12 BET TOGGLE REGISTER DN 
7237 CY 02750 RET ; RETURN 
| o2750 1 
IMICROCSCPRESS | |" S; tror vir TF NOT ees CHARACTER 
` 2780 ; 
723C FEOS 02790 cP 06H ;TEST FOR TALKER OFF SWITCH CHAR 
723E 2003 02800 JR N£,CDN2 ;JUHP IF NOT 
714) 632-8512 7240 3400 02810 LD (HL),0 SET TOGGLE REGISTER OFF 
5 S. Stale Collega Blvd. m wr 02820 NET 
Suite 135 m Listing 1 continued on page 460 
Anaheim, CA 92806 — "8 pas 
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"y" “J Your Apple's telephone. 
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"Thanks for the ramet reply. Sure 
was a lot faster than waiting for 
the mail!” 


Acomplete plug-in communications 
system for Apple® computers, From 
Hayes, the established telecomputing 
leader: the simple but sophisticated 
Micromodem lle™ plug-in boar 
modem and its companion software, 
Smartcom I™ Everything you need to 
expand the world of your Apple IL, Ile. 
ll Plus and Apple III. In one, convenient | 
communications package. 

With Micromodem Ile and Smartcom t, 

Qu can access data bases, bulletin 

ards, and the varied resources of infor- 
mation services. Plan your travel itinerary 
via computer, including flight numbers. 
hotel and rental car reservations. Retrieve 
and qux es daily stock and options prices. 
Work at home and send reports to your 
office. You can even do your gift shopping 
by computer! 

Micromodem Ile. Think of it as your 
Apple's telephone. It allows your com- 
puter to communicate with any Bell-103 
type modem over ordinary — € 
lines, at 110 or 300 bits per second. 
Micromodem Ile installs easily in an 
expansion slot, and requires no outside 
power source. It connects unm to 
either asingle or multiline modular 
phone jack, to perform both Touch-Tone^ 
and pulse dialing. 

Mlerenasdeqo the dials, answers and dis- 
connects calls automatically. And, unlike 
some modems, it operates ín full or half 
duplex. for compatibility with most time- 
sharing systems. 

A built-in speaker lets you monitor your 


Circle 208 on inquiry card. 
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“Gary: The pedigrees for next 
week's auction are as follows..'' 


Micromodem Ile 
Smartcom I 


ve 


v a 


calls when dialing. That way, you'll 
know if a line is busy. With Smartcom 1, 
Micromodem Ile automatically redials 
your last number. 

Discover how Micromodem Ile can 
help maximize the capabilities of your 
Apple. While Smartcom I software will 
minimize your efforts. 

Smartcom I companion software. 
For effortless communications, 
Whether you're a newcomer 
to personal computing ar a sea- 
soned professional, you'll appreciate 
the ease and speed with which you can 
pom any communications function. 

hanks to $martcom I! 

Let Smartcom [ guide you through a few 
easy-to-answer questions to tailor the 
program to your particular needs. Then 
you re ready to go! 

Make a selection from the Smartcom I 
menu to Hun your communications, 
files or printer. T prompts guide you 
along the way. And menu selections let 


(DHayes 


mend 5096 blue, 3096 red screen for 
closest match" 


you easily make a call, end a call, or answer 

acall. When you're on the receiving end. 

your Micromodem Ile answers automat- 
ically, even if you're not there! 

Convenient! And so is the Smart- 
com I memory for phone numbers. 
Smartcom I stores three of your most 
| frequently called telephone numbers 
and one prefix. Plus, it also remem- 

d bers the last number dialed. 

3  Smartcom] also provides a direc- 
tory of the files stored on your disk. 
And lets you create, list, name, send, 

receive, print or erase files right from 

its menu. 

Smartcom lis as versatile as you need it 
ta be. It accepts DOS 3.3, Pascal, CP/M™ 
3.0 or CP/M Plus™ operating systems. 
And accommodates up to six disk drives 
and several printer interface cards. 

Like all our products, Smartcom [ and 

icromodem Ile are backed 
by excellent documentation 

and full support. Including a 

two-year limited warranty 

on Micromodem Ile and a 90-day warranty 

on Smartcom 1! 

See your dealer today. Then plug into 
the exciting world of telecom € 

Hayes Microcomputer Products. Inc., 
5923 Peachtree Industrial Blvd., Norcross, 
Georgia 30092. 404/449-8791. 


foc a mUSA. 
ayet Microcomputer Products. Inc 
m lle and Smartcem | are trademarks of Hayes 
e Computer is a 


CPIM i a trademark of Digital 
mark of Advanced Logs Systems 
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of American Telephone and foe 
Research, inc CPIM Plus is at 
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S-100 Boards from S. C. Digital Listing 1 continued: 


O28350 4 
7243 FEOS 02840 CON2 CP OSH ILETTER & PUNCTUATION SWITCH CHAR 
7245 2004 02850 JR NZ, CONS 
7247 52E3572 02860 CONS LD (LTRFLG) ,A BET LETTER FLAG REGISTER 
724A CF 02870 RET 
Oz8B80 y 
724B FEO4 Oz89O CONS CF 04H sLETTERS ONLY SWITCH CHAR 
7280 2009 02700 JR NZ. DISP 480 TO DISPLAY IF NOT 
724F AF 029106 XDR ñ (CLEAR A REGISTER 
|| 7250 16F5 02920 JR CONS 3SET LETTER FLAG REGISTER ON 
NEW 80186 CPU BOARD | 02940 | ROUTINE TD CHECK FOR COMMANDS SENT TD DISPLAY 
' . | 02950 
i Intel 80185 Hesed € Enecules BD85 codes plus 10 7242 CS 02970 = PUSH BC 
additional © bull in DMA channels, timers, mierrupi 7253 COSB72 02980 CALL  — DISTLKk SPEAK CHARACTER SENT TD DISPLAY 
controler @ interface lo Numenc Data Processes, 8087 e B 7255 Cl 02990 POP BC 
or 16 bi data transfer. with 4 or B MHZ clock @ Provision to 257 M 03000 “OR à gCLEAR CARRY 
tun 2 diferent CPU's on the bus. such as owr MZBÜ CPU | | 725a rxsao4  oscio nise JP 458H CO TO DISPLAY DRIVER 
7259 03020 CRTRET EDU a-2 1DISPLAY DRIVER ADDRESS 
ZBOB CPU BOARD 03030 | 
O3O40 | 
features; Modal 280 CPU 7258 34 03030 DIBTLK INC (HL) TEST TOGGLE REG FOR O 
@ 2, da8 mhz dock © 22 bir Address by Memory 725C 35 O3040 DEC {HL} 
Mapping in TEK blocks @ 2 or 4Xbyte EPROM (nol 7250 CA 03070 HET z jRETURM IF TALKER DFF 
supphed) wih Phantom generation. @ Jump on Resst. 8 O3OBO | 
Provision to run two dierent CPU's on the same bus, such 725E 23 030909 INC HL. POINT HL 3 LAST CHARACTER REG 
model B188 CPU, 725F 45 04100 LD B, (HL? LAST CHARACTER 
?260 3420 03110 LD IHL? 20H STORE SPACE IN LAST CHAR REG 
FLOPPY DISK CONTROLLER 7282 79 03120 LD A,c GET NEW CHARACTER 
7243 FECO 03130 cr OCOH ;CHECK FOR SPACE COMPRESSION CODE 
fealures: Model FOCI 7245 305B 03140 JR NC, SPACE ;SEND SPACE IF TRUE 
& Single or Double denzity, sides, in any combination of up 03150 £ 
ta four B" of 5.25" drives œ Digital phase locked Joep. 7247 71 03160 Ln IHLE ;LOAD REG WITH NEW CHARACTER 
e OMA dala vanste with css GAK boundaries. ZAH 72458 23 03170 INC Hi ;POINT HL @ KEYBOARD FLAG REGISTER 
address, OMA arbitation @ Moniler/boot EPROM accome- 72697 35 03180 Dec (HL » ;TEHT FOR KEYBOARD FLAG 
duling (wo difísrent processors. @ CPM Bios progiams. 726A 3600 03190 LD 1HL},0 ;RESET KEYBOARD FLAG REGISTER 
@ Sera port to 18 2K haud. 724C 2002 03200 JR NZ.LMFK iJ9UMP IF LAST INPUT NOT FROM KBD 
03210 3 
724E BB 03220 ce ü ;COMPARE LAST & NEW CHARACTERS 
724F CB 03250 RET z RETURN IF SAME 
03240 ¢ 
7270 23 03250 LNFK INC HL tPOINT HL 9 SPACE FLAG REG 
7271 FE20 03250 ce 20H JEEE IF IT IS A SPACE 
7273 3H31 03270 JR C,CR ¿SEND C/R IF IT [5 A COMMAND 
O32HO0 4 
7275 200" 03290 JR NZ,MSPC EPEAK CHARACTER JF NOT SPACE 
03300 ç 
7277 BB 03310 CP B vIF if I8 A SPACE SEE IF LAST 
7278 204E 03320 JR MZ., SEND 1+ CHAR WAS ALSO & SEND IF NOT 
256K DYNAMIC RAM O3330 ; F 
features: Model 256K2 T27A sa 03340 ING (HL) ;TEST BPACE FLAG REG 
w B/1BB Data, 248 Addess @ Pay bit pw Byte @ 7278 35 03350 DEC (HL) 
Transparent hesh m Unimed OMA @ 180mpc. Acress 727C CB inae RET z pRETUBM IF SPACE FLAG SET 
time & Will cun 8086, 8088, , 280, i LAS 
to Gmhz without wait en sss 727D 34 03380 inc (HL) ;SET SPACE F 
727E 1846 03390 JR CR ; SEND C/R 
03400 ; 

B4K STATIC RAM 7280 3400 03410 NSP LD (HL) O RESET SPACE FLAG REGISTER 
features: Model 64KS 7282 23 063420 INC HL POINT HL 2 LETTER FLAG REGISTER 
1BOnsee Access Tima {with BAKR} from address on, runs VD i 
BOBS, 68000 io 10mhz, 280, 28000 to Bmhz without wait 03440 y COMMANDS SPOKEN IF FROM KEYBOARD 
states @ Batiery back up capable O3470 ; PUNCTUATION SPDKEN ONLY IF LETTER FLAG WOT Q 

03480 ; CHARACTERS ABDVE 7BH ARE IGNORED 
Bom Sats: Far Limited Tima Only! 03490 | 
© 7BDB CPU, OMA Fioppy Controller, CP/M Plus 256KB 7283 FE7B 03500 FIND CP 78H 
Ram 51,356 7285 DO 03510 RET NC ;RETURM (IGNORE? IF CHAR »7BH 
635520 4 
J bonds — s IEFEBGE/S 10 feng tuly aoe BEE » n rn TS T8 THE ONLY CHARACTER 
screened leyands, masks, Gold contacts. Guaranteed inim - 
O55350 i 
One Full Year. 7286 FESB 03560 cP "BH 
Meds! 7288 2700C 03570 IR 7, WORD 10 53BH 
KM CN OSXSBO j 
Memory 03590 4 SEE IF CHARACTER 15 A LETTER (UPPER DR LOWER CASE} 
O3600 i 
728A FEAL O3410 cP d. 
728C 303A 03620 JR NC, SEND 2 41HCAC7 RH 
03630 4 
03640 ; SEE IF CHARACTER )S A PUNCTUATION HARK st«m178 
O3SASO | 
455 2k a EPROM, coace cote ka 05 PÇ 72BE FEJA Q3660 CP tar 
coma psseribled and tesisd. 7290 3004 03470 JR NC, WORD sg 39Hch6« 41H 
ect to change witheut notica. O3680 1 
03470 ; DEE IF CHARACTER IS A NUMBER 
O3700 i 
Delwery is within 3 to 5 wo MC, Visa ox COD 7292 FESO Q3710 di "o" 
ordas accepted. (Add 58 hv Col rt (Wines residents m c a ; T my pum 
aid 595 sales to 03740 ;OTHERWISE CHAR MUST BE A CDMMAND DR PUNCTLIATION MARK 
"GP. M is š registered Irademarti af Digiti Research, [nç ECT 1 
i 
U.E.M. & DEALER PRICE AVAILABLE 03770 4 ROUTINE TO FIND THE PROPER WORD TD SPEAK 
03780 | FOR COMMANDS & PUNCTUATION 
03790 3 
S.C. DIGITAL, INC. || 7296 45 O3800 WORD — LD B,(HL) ;SAVE LETTER FLAG FOR USE LATER 
1240 N. Highland Ave., Suite #4 7297 CEBE 63810 RES 7, (ML) CLEAR KBD FLAG IN LETTER FLAG REG 
a" C3820 ; 
P. 0. Box 905, Aurora, Illinois 60507 7299 25 03830 TERM — INC HL iPOINT Hi. TO BEGINNING OF TABLE 
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THE ONE AND ONLY 


You've got a problem. Go to your | THE 512K RAM CARD: 

favorite computer store. Ask to see their It too, is only $189 with 64K of RAM 

Combo Cards. Then ask about their RAM installed. And when you need more RAM, 

Cards. See the problem? Just too many to 64K increments are available for $64 each. 

pick from. Now, ask to see the CRAMBO™. And, SDRIVE, the electronic disk emulator, 
No problem. There's only one. Ours. Except is available at no cost with the RAM Card. 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/FC. That's right. But 
here are the details. 
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You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAMBO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 800/525-7674. Or write: 


THE COMBO II CARD: 
For $189 you'll get a Clock Calendar, 
Async Communications, Parallel Printer and 


a Game Adapter. | 
ns Apparat, Inc. 4401 South Tamarac Parkway, 
_ . a Denver, Colorado 80237, 505/741-1778. 


IBM PC is a regisiered trademark of International Business Machine Corp. 
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Applications Software Developers Listing 1 continued: 
729^ CRE 03840 BIT 7, (HL) 5FIND TERMINATING CHAR 
729C 23 03850 INC HL 
a 729D 28Fh 03840 JR 7,5-3 
Write ==, 
729% 7E 03980 Ln A, (HL) ;BET CHARACTER FROM TABLE 
7240 E&7F 03890 AND 7FH ;REMOVE FLAG BIT 
more powerful 7262 CB 03900 RET z ;RETURM IF END OF TABLE 
03910 1 
a a 
7203 BF Q3920 cP r ;COMPARE TO NEW CHARACTER 
applications 72A4 20F3 03730 JR NZ, TERM CONTINUE SEARCH IF NOT SAME 
^ . 72na 78 03940 LD A,B p TEST LETTER FLAG TO SEE IF ALL 
with Idris 72A7 57 03950 OR ñ sPUNCT TO BE SPOKEN 
9 7208 2004 03950 JR NZ,@+4 BEND REGARDLESS IF BET 
> ` 9 72AR CB7E 03970 BIT 7,{HL)  sCHECK CHAR FLAG IN TABLE 
Whitesmiths 72AU 2814 03980 JR 7,8PACE ;BEND SPACE IF CHAR NOT ALLOWED 
04000 p SPEAK WORD WHEN CHARACTER FOUND 
04010 1 
more powerful 72RE CDEC272 04020 CALL SPACE SEND SPACE TO SEPARATE WORD 
^ 728: 23 04030 SPKWD INC HL. 
Operatin 7zB2 7€ 04040 LD A, (HL) 
P g 72B3 CDCB72  O4050 TL CALL SEND ;SEND WORD 
72Ba CB7E 040460 BIT 7, (HL) CHECK FOR TERMINATOR 
system ?2BH 28F? 04070 JR 2,BPKWD ¡CONTINUE TF NOT TERMINATOR 
r; O40BO ; 
; 7286 7E 04090 LD A, (HL) 
“To produce the high quality 72BB FERO 04100 cr OOH — IF TERMINATOR = AOH CONTINUE 
applications today's business o 3i cepe - — Ñ >= REC 
; : 7200 IBEF 04130 aR SPKWD 
environments require, you need deem 4 
a powerful, sophisticated oper- 04150 p 
, . O4140 š ROUTINE TO SEND CHARACTER TO VOTRAX TYPE-N-TALK 
ating system. Idris, the fastest, 04170 ; 
D 72C2 3E20 O41HO SPACE LD , 20H SEND SPACE TD VOTRAX 
most complete UNIX-like Sys- 72C4 1B02 OALTO IR e. , " y 
P O4200 z 
tem for MBACTOS, MOELE YUE 7204 SEOD — 04210 CR LD A,ODM ISEND C/R TO VOTRAX 
needs. Idris offers: 04220 ; 
3 7208 FS 04230 SEND PUSH AF ;SAVE CHARACTER 
* multi-user, multi-tasking 04240 3 
ti 7209 DBEA 04250 SENDI IN f (OEAH) ;CHECK RB-232 STATUS 
capabilities 72C8 LB77 04260 BIT b. P 
» 04280 3 
dissimilar computers 72CF AF 04290 XOR A DELAY FOR ONE FRAME GIVE VOTRAX 
. licati is 72DO 30 04300 DELAY DEL A ;TIME TO RESET CLEAR TD SEND LINE 
application portability from 72D! 20FD — 04310 IR NZ, DELAY 
N 04320 | 
ldris to UNIX and UNIX to 72D3 DBEB 04330 SEND2 IN A, 0EBH) $8EE IF VOTRAX READY TO RECEIVE 
Idris 7205 CB7F 04340 BIT 7,A CLEAR TO SEND (CTS) TRUE 
x. 72D? 20FA 04350 JR MZ,SEND2 ;LDOP IF NOT READY 
s ROM-ability 04350 5 
7209 F1 04370 POP AF ;RESTORE CHARACTER 
720A Eà7F 04380 AND 7FH {REMOVE FLAG BIT 
SEND FOR OUR FREQ BROOKLET 72DC D3EB 04390 DUT (OEBH) ,A ¿SEND CHARACTER TD RS-232 
"THE PROFIT-BUILDERS' CHECKLIST" 720E C9? 04400 RET 
04420 3 FLAG REGISTERS 
í 04450 1 
Our new booklet gives you a 72DE 01 04440 TOBA — DEFB i ITALKER ON/OFF FLAG REGISTER 
quick and easy way to 7260 00 04450 DEFB o LAST CHARACTER REGISTER 
` ! ?2E3 00 04440 DEFB o I KEYBOARD REGISTER 
check the benefits LEET 72E2 00 04470 DEFB O PEPACE FLAG REGISTER 
* ` Fy, i TRESS 0 4 
of Whitesmiths' P? ! ce "Cad DEÉFB 1 ILETTERS & NUMBERS ONLY FLAG REG 
full line of m j 04500 ; LDOK-UP TABLE FOR PUNCTUATION L COMMANDS 
04510 ; 
products. à 72E4 BO 04520 DEFB BOH ¿TABLE MUST START W/ BOH 
04530 ; 
See for yourself 72k5 3B 04540 DEFB °” 
72E6 53 04550 F ' Semi” 
how you can produce more 72EA AQ 04540 c Mm s 
powerful applications, cur your — Een 1 — 
costs, widen your markers, and 72EC 43 04590 DEFM — * COLO" 
d i 72F0 CE 04400 DEFB =" N’ 4+80H 
build your bottom line. 04610 ç 
72F: 3C 04420 DEFB — *«* 
mera tam e a UNIX & a 72F2 ac 04420 DEFM "LES? 
Lion, 72F5 DS 04640 DEFA = "S'«80H 
TEOR 72F& BD 04550 DEFB — *»'«80H ALWAYS SPOKEN 
ee. Whitesmiths, Led. TZF7 45 04570 DEFM — 'EEQUAL' : 
EM 97 Lowell Road 72FD 03 04680 DEFB * 8" *BOH 
Cancord, Mass. 01742 7ZFE JE 04700 ' DEFR ë *» 
(617) 369-8499 TFF 47 04710 DEFM è 'GRATE" 
7304 D2 04720 DEFB R" «00H 
O47350 ; 
71305 oF 04740 DEFB a" 
7304A Si 04750 DEFR ESTIO 
7300 CE 04750 DEFE "NW" «80H 
COMPANY 04770 ; 
730E CO 047BO DEFB = *9**80H ;ALWAYS SPOKEN 
ADDRESS 7T3OF 4i 04750 DEFM "ar , 
7310 DA Oo4B00 DEFE * T" *B0H 
CITY O4B10 4 
> 7331 23 04820 DEFB Zu 
STATE 7312 45 04830 DEFM = "EXCLAMATIO" 
731C CE QABA4D DEFB ° H* «80H 
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Because VT 100 users 
deserve more than just 
VT10O compatibility. 


THE CONCEPT DISPLAY TERMINAL 


VT10OO compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
ANSI standard conformance...and VT10OO compatibility is something else. 
Only from Human Designed Systems. 


A good news/great news story from Human 
Designed Systems. 


First the good news. The concept AVT display 
terminal gives you en you need in an 
80/132-column ANSI/VT100-compatible display 
terminal. And at a very competitive price. 


Now the great news. The concep! 
AVT display terminal provides an 
exciting, new set of capabilities that 
lets you do much more. Without 
changing the price. 


It starts with ANSI standard conform- 

ance, DEC software compatibility, and 
80/132-column capability, and extends that even 
further by offering eight pages of —À 
memory to relieve the interactive user of the 
need to generate unnecessary hardcopy 
printouts and to provide the «pi Sek 
developer with a powerful tool for applications 
requiring multiple formats and storage of large 
volumes of text; by enabling users to 
permanently configure a terminal for their needs 
or applications; by providing functionality 


| "Quantity one OEC and VT are trademarks of Digital Equipment Corporation 


designed to improve the effectiveness of slow- 
speed applications; by enabling users to create 
true windows within display memory; by 
providing programmable function keys which 
transmit data and/or execute terminal 
commands; by providing up to three additional 
communications ports for connection to other 
peripherals and computers; by 
providing flexible user networking 
functionality for use in a wide range of 
different applications, including 
multiple computer connections; and 
by doing much more. 


VT100 compatibility and ANSI 
standard conformance. Add it to the concept 
display terminal's 132-column performance, in 
ASCII or APL/ASCII models, with multiple 
computer capabilities, windowing, 
programmable function keys, multiple pages of 
memory, and much more, and you can see why 
Human Designed Systems has given terminals a 
new meaning...and that means true economy. 


human designed systems, inc. 
3440 Market Street, Philadelphia, PA 19104 
215-382-5000 


Human Designed yt a We're —€—S pm —— 


— | == = 391-9763; Boaton — (617) 328-3510; Chi 
Associates: (808) 261-3751; Los e V 
New York Stale — Maco Electronics: Rochester: (718) 


m» 
Marketing: (301) 279-5775; Argentina — Itron SA: (01) 744-9369; Australia — Comp u 
BELCOMP: 091/25 22 88; Canada — CAIL Systems: Toronto: des 362-1063; — <= 
: Switzerland — Milek ag: 62/461 22 52: United Kingdom — Shandell Systems Ltd.: 02407- 2027: West 


e (1) 2206.06.90; Singapore — DTS Singapore: (65) 33-88-5 


Northern ew 
y— (315) 699-2651; San Franc 
—— PTY Ltd.: (02) 241 3885; 1. O. Peripheries Pty. Limited: em 3555; Belgium — 


isco — 415) 692-4184. Washington. t DC — Int neon Systems 


ADCOM Data Ape: 1-19 44 65; Finland — Modulsystem 0 6926511; France — 


Germany — COMKO Compulersysiemges, mbH: 0221-48 30 51. INTERNATIONAL DISTRIBUTORSHIP INQUIRIES INVITED. 


Circle 213 on inquiry card. 


Circle 533 on inquiry card. 


Listing 1 continued: 


O4HSO | 
731D 22 O48b0 DEFB ater 
731E 51 04870 DEFM "QUOT' 
7322 CS O48BO DEFB '£* «BOH 
O4B70 ; 
7323 A3 04700 DEFB "4" +BOH yALWA'YB SPOKEN 
7324 aE 04710 DEFM * NUMBE * 
7329 D2 04920 DEFB *R* +B0H 
04930 ; 
732A Aa 04940 DEFB "$" +BOH ALWAYS SPOKEN 
732B 44 04950 DEFH * DOLLA’ 
7330 D2 04960 DEFB R" «BOH 
049770 | 
7331 AS 04980 DEFB "2%" eHOH (AL WAYS. SPOKEN 
7332 50 04990 DEFM " PERCEN* 
733H D4 05000 DEFB * T' «BOH 
7339 A6 05020 DEFB * &* *BOH JALWAYS SPOKEN 
733A 41 05030 DEF Ht * AN’ 
733C CA 05040 DEFB * D' «BOH 
05050 | 
733D 27 05060 DEFB nid 
733E 41 05070 DEFM " APDSTROF " 
7346 D9 05080 DEFB "Y" +BOH 
05090 | 
2347 29 05100 DEFB "y, 
7348 43 05110 DEFM 'CLOSE* 
734D AG 05120 DEFB OAO0H 
05130 | 
734E 2H 05140 DEFB «gn 
734F 50 05150 DEFM ' PARA’ 
7353 LE 05150 DEFB * N” *BOH 
05170 t 
7354 2A 05180 DEFB r. 
L 7355 41 05190 DEFM "ASTERIS’ 
Vili a «ole lalals 735C CB 05200 DEFB ' K" +8ÓH 
“IICT Ü USE 05210 | 
M MONTY "e 735D AB 05220 DEFB "+" «BOH ALWAYS SPOKEN 
M ` AR, | TE | 735E 50 05230 DEFM *PLU* 
| P Hi || | 7341 D3 05240 DEFR  'S'«80H 
ET C5250 | 
, = 7362 2C 05260 DEFB V W 
7363 43 05270 DEFM * COMM* 
7367 C1 05280 DEFB ' A” *BOH 
05290 ; 
735H 2D 05:00 DEFB .-_ 
7369 aD 05310 DEFM “MYNA’ 7COULD BE "DASH" 
736D D3 05320 DEFB '$' «BOH 
05330 | 
736E 2E 05340 DEFB e ;CORA D BE "PERIOD" 
| 736F SO 05550 DEFM ' POIN" 
tU UU 7373 DA 08360 DEFB * T* «BOH 
l nce 05370 ; 
sof ware anda microprg | 7374 AF 05380 DEFB ' /* +80H ALWAYS SPOKEN 
controlled equipment. : B| 7375 ss 05390 DEFM — "&A&' 
in keep the Whit 7379 C8 05400 DEFB "H" +BOH 
05410 ; 
737A 1B 05420 DEFB LBH 
7378 53 05430 DEFM ' SHIFT" 
7380 AO 05440 DEFB OOH 
05450 ; 
7381 5B 05440 DEFB SBH 
7382 55 05470 DEFM "u 
7383 DO osano DEFB *P* +G0H 
05490 ; 
7384 iF 05500 DEFB JFH 
7385 43 05510 DEFH * CLEA‘ 
7389 D2 05520 DEFB *R* «BOH 
05530 ; 
7365A 20 05540 DEFB ». 
a 738B 53 05350 DEFM SPRE” 
| 73B8F CS 05560 DEFB 'E* «BOH 
wr 05570 ; 
u're nat only prose 7390 01 05580 DEFB 01H 
se 7391 42 05590 DEFM " BREA” 
‘tected Dy ë slau ! bi IL 7395 CB 05500 DEFB 'K* «gOH 
à policy T loyds abba 7394 18 05420 DEF E 18H 
[-ii || 7397 ss 05630 DEFH "SHIFT? 
1 that in 8 Ahat pra | | 73% ao 05640 DEFB  OAOH 
- With E i 6 you'r ein ado: | bendi 
ru J "nune | ?390 o8 05460 DEFB OBH 
company, | | 739E 42 05670 DEFM "BA" 
i 7340 C3 05680 DEFB * C" «oH 
05670 j 
73A1 19 05700 DEFB 19H 
73a2 53 05710 DEFM *SHIFT” 
7347 AO 05720 DEFB OAOH 
05730 3 
73AG OF 05740 DEFB OPH 
73A9 54 05750 DEFM "TA? 
73AB C2 05760 DEFB "B" +BOH 
03770 | 
73AC O^ 05780 DEFB OAH 
7380 CE 05800 DEFB N’ *BOH 
QSHIO $£ 
73B1 OD 05820 DEFB ODH 
73B2 HO 05830 DEFB OBOH 
05840 4 


Listing 1 continued on page 466 
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KEY TRONIC 
POLISHES THE 
APPLE Il" KEYBOARD 


Eleven Function Keys Keys in Familiar 10 Foot Cable 
Streamline Multiple Typewriter Locations j For Portability 
Key Operations 


Full Shifting Capability Numeric Pad 


Enhance your APPLE II* Computer System with a Key Tronic keyboard peripheral. 
This detached, low-profile keyboard is plug-compatible with the existing keyboard socket 
of the Apple II. It also features reliable microprocessor electronics, solid-state 
capacitance switches, and positive tactile feedback. 


Special keyboard available for the handicapped — factory direct. "Apple Íl is a registered trademark of Apple Computer, Inc. 


Suggested Retail Price: $298.00 
To order Model KB-200 call Toll Free 1-800-262-6006 
| " for the retailer closest to you. (Sam-Apm Pacific Time) 
key tronic Warranty information may be obtained, free of 


charge, hy writing to the address below. 


I~ THE RESPONSIVE KEYBOARD COMPANY 
DEPT.E1 * P. O. BOX 14687 » SPOKANE, WASHINGTON 99214 USA 


RETAILERS: For the Distributor in your area, call Toll Free 1-800-262-6006 Dept. D (Bam-4pm Pacific Time) 


Circle 261 on inquiry card. 


Listing 1 continued: 
7385 00 05850 NOF 
OS840 5 
735B4 O3B70 LAST EQU 
OSH8O y 


BASIC 70656 01590 01360 
BEGIN 7200 01970 00590 00740 
CHI FOEN 01B00 01770 
CHAIN 700C 01700 01630 
CDMHD TOFÁ 01900 01440 
COMKEG YOF4 01870 OL470 01700 
COM! 723A 02770 027 30 


CONS 7287 02H50 00740 02720 
CONT T2582 02770 00900 02770 
CR 7206 04210 O1090 02430 
CATADR 401E 00240 00290 01220 


DISP 7256 03010 02680 02700 
DISTLK 725B 03050 00680 O02980 
ECHO 7200 02100 01240 01510 


FING 7283 03500 00840 02380 
HIMEH! 4049? OO2IOÓ 00530 006570 
HIMEMS 441] OQ720 00570 00650 
KBDADR 4016 00230 00320 01260 


LIRFLG 7263 04480 009420 02850 
SPC 


N 7280 OJALO 03270 
ONOFF 7226 02490 02210 
S1 7204 62190 OO09Bo 


SZ 
SEND 72CH 04230 00440 00480 


SPACE 72C? 04180 01130 03140 
SPKWD 728] 94030 01150 04070 


TCRT 7220 02680 01200 01470 
T&kBDR  70F8 07880 01530 O18359 


TOOGG 72DF 04440 00740 O2190 
WORD 7294 O3800 03570 03670 


i TABLE MUST END W/ Oc 


Ü END OF ROUT IME 
START 


BYMBM TABLE 


01310 01560 


01730 


05270 03370 04110 
01490 


01640 01840 


01050 033720 O3420 03720 04050 


O39HO 04620 
04130 


02700 


Text continued from page 454: 
the Talker program can execute. 


Knowing how and when to do this 
is difficult for a blind operator 
because there are no audio prompts. 
A patch to eliminate this problem 
was written by John Ratzlaff and ap- 
peared in the September 1982 issue 
of 80 Micro (page 34). It is: patch*0:0 
(Add 2 4EA9, Find - CA, Chg- C3). 

Don't use the DO command and a 
chain file with TRSDOS because, 
when the command file is complete, 
the keyboard vectors are rewritten, 
bypassing Talker. Use the chain 
shown in listing 1 or use NEWDOS. 

In a cassette system, the memory 
size must be set using the SYSTEM 
command before the program can be 
loaded and further prograrns run 
manually. 

Regardless of which system you 
use, the Talker program consists of 
two major parts: the intercept rou- 
tines and a relocation/initialization 
routine. When loaded and run, the 
initializing routine retrieves the key- 
board and video-driver vectors, sets 
the RS-232C parameters, turns off the 
retransmission mode of the Type-N- 
Talk, relocates the intercept routines 
to the end of memory, determines if 
the host computer is a Model I or III 
and sets the high-memory pointer ac- 
cordingly, inserts new addresses in- 
to the keyboard- and video-vector 
locations, and exits to DOS. The ini- 
tialization routine is then discarded, 


a message to our subscribers 


From time to time we make the BYTE subscriber list available to other companies who wish to send our sub- 
scribers material about their products. We take great care to screen these companies, choosing only those 

who are reputable, and whose products, services, or information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal computer goods and services to our subscribers, 


Many BYTE subscribers appreciate this controlled use of our mailing list, and look forward to finding informa- 
tion of interest to them in the mail. Used are our subscribers’ names and addresses only (no other informa- 
tion we may have is ever given}. 


While we believe the distribution of this information is of benefit to our subscribers. we firmly respect the 
wishes of any subscriber who does not want to receive such promotional literature. Should you wish to 
restrict the use of your name, simply send your request to the following address. 


ahs 


BYTE Publications Inc 
Attn: Circulation Department 
70 Main St 
Peterborough NH 
03458 
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F US 2, NEW applications 
Int Apple: 
into your Apple: 
THE CP/M Card™ plugs CP/M Plus™ into your Apple. 300% faster than your Apple system! The CP/M Card is the 
The CP/M Card gives you the option of running your Apple II only Apple II performance package that offers the speed and 
with the speed and capability of a professional Z-80 system efficiency of CP/M Plus. 


with CP/M*-compatible software. You plug in the CP/M A plug about quality. 
Card. Then choose CP/M or your standard Apple software The CP/M Card was wr £ s. and built by Digital Research, 


at your option. the creators of CP/M, and Advanced Logic Systems, the most 
Plug into a big, new world of software. respected manufacturer of Apple performance products. So 
The CP/M Card gives you instant access to the world's largest you know the CP/M Card is the most perfectly integrated 
selection of microcomputer software— more than 3,000 Apple performance package you can buy. 
CP/M-compatible applications, languages, and Why just keep plugging along? The CP/M Card 
programming utilities. So, you, too can use pro- provides everything you need — including 64K of 
fessional business programs such as WordStar,* on-board memory, CP/M Plus, CBASIC? 
SuperCalc™ Condor," and other high-performance GSX™-80 and full documentation — for just $399. 
software from Day One. Yet, you still have access Now available through the CP/M library. 
to your present library of Apple software. i See your local microcomputer dealer today. Or 
2 ens epo a nae” eyo pies e East 
Together, the ultra-fast CP/ ard an ; rques Ave., Sunnyvale, 94086 (800 
CP/M Plus run applications up to Advanced Logic oystems 538-8177. (In California (408) 730 25306. 


The CP/M Card for your Apple II. 


CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-BQ is a registered trademark of Zilog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCale is a trademark of Sorcim Corporation. Condor is a trademark ot Condor Computer 
Corporation, GSX-80 is a trademark of Graphics Software System. Apple is a registered trademark of Apple Computer, Inc. €1982 Digital Research Inc. 


Circle 18 on inquiry card. 


and the memory space that it oc- 
cupies can be reused. 


The Keyboard Intercept 

If the keyboard driver is called, the 
character returned from the normal 
keyboard routine is intercepted 
before it is sent back to the host pro- 
gram, If the character is a letter or 
number, it is transmitted to the Type- 
'N-Talk followed by a carriage return 
so that it is spoken immediately and 
no distinction is made between up- 
percase and lowercase letters (if avail- 
able). If it is a punctuation mark or 
control character, it must be trans- 
lated into a word or the Votrax unit 
will ignore it. This word is then sent 
and immediately spoken. Flags are 
set so that if the same character is im- 
mediately sent to the video-display 
driver, it is not repeated. The Talker 
program can be toggled off and on 
by pressing the Shift and @ keys 
simultaneously. This key combina- 
tion represents the only command 
that can be sent to the Talker program 
directly from the keyboard. 


BUTE: 


Jan. 


April 


1976] 1977 | 1978 | 1979] 1980] 1981 | 1982 | 1983 
|| | o[essscssazs| — |sa7o 
ro | | [s275|82.75] 53.25] sa.25 |s3.70 
March] — | — [sz75|s2.75| s3 25| $3.25|$3.70 
| qo [sz75|s.75) $3.25] s3.25/53.70 
May |_| $2.00) s2,75|s2.75| $3 25| s3.25 |s3.70 |s3.70 
June | |5200]s2 75/52 75 $3 25| s3 25 | 3.70 |s3.70 


The Video Intercept 

If the video-display driver is called, 
the character is intercepted before it 
is sent to the display, and unless it is 
one of the special program control 
characters (numbers 04 through 07), 
it will be spoken and then sent on to 
the display. If the video driver is be- 
ing used to read a character already 
on the display, the intercept program 
passes the request to the driver. 

The video-intercept routine sends 
any number or letter (uppercase or 
lowercase) directly to the Type“N- 
Talk. Control codes for the display 
(such as BACK SPACE and TAB) are 
not transmitted, but a carriage return 
is sent in their place, causing the 
previously transmitted text to be 
spoken. The carriage return and the 
space characters are transmitted 
directly. If two or more consecutive 
space characters are encountered, the 
first space is sent, a carriage return 
is sent in place of the second space 
character, and subsequent consecu- 
tive spaces are ignored. 

Punctuation marks are translated 


back issues for sale 


$3.70 


pepe 1982 x 
s4.25 


NU 
s27s|s2 
ET 
P 
sexos pasan] 


into words and sent to the Type*N- 
Talk preceded by a space and fol- 
lowed by a carriage return, provided 
that the intercept routine has not 
been instructed to ignore them. The 
marks that are ignored and their pro- 
nunciation can be easily changed by 
modifying the lookup table in the 
program. For example, you may want 
to substitute PERIOD for POINT or 
DASH for MINUS. 

All graphics codes are ignored. 
Space-compression codes result in a 
single space being sent to the Votrax 
unit. The special character codes of 
the Model III (numbers 192 through 
255) are considered space-compres- 
sion codes. 

Four special codes can be used to 
control the intercept program. The 
BASIC statement PRINT CHRS$(4) 
will cause punctuation marks to be 
ignored; PRINT CHRS(5) causes 
them to be spoken. This command 
has no effect on punctuation charac- 
ters originating from the keyboard. 
PRINT CHRS$(6) causes the program 
to stop talking, and PRINT CHR$(7) 


odasla 
Taa hadam 


I Circle and send requests with payment to: 
BYTE Sack Issues 

I P.O. Box 328 

Hancock, NH 03449 


Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 
name 
address 
city 
state 


zip 
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The above prices include postage in the US. 
Please add $.50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign coun- 
tries. 
L] Check enclosed 

Payments from foreign countries must be 
made in US funds payable at a US bank. 


F] VISA O Master Card 
Card # Exp. 
Signature 


The TTX-1014 Desktop Daisywheel. 


Personal Price. 


Just $649 buys You don’t need a big-business budget to 


v — Lr pr em. hard copy 
° ook like a million dollars. The TTX-1014 
a letter-quality, Desktop Daisywheel delivers true letter- 
: ^ quality, professional printing for just $649. 
daisywheel printer. 5649. complete. The TTX-1014 
comes complete with features that most 
printers offer only as expensive, extra-cost 
options. Like a pinfeed-forms guide. Plus 
built-in R$232C serial and Centronics- 
type parallel interfaces — both standard. 
Performance. Not Problems. The 
compact TTX-1014 is built to handle all 
yaur letter-quality printing needs. Pin- 
feed forms? No problem. The TTX-1014 
lets you use forms from 2 1/2 to 14 172 
inches wide. Want a different typeface? 
No problem here, either. The 100- 
character ASCII printwheel can be 
changed in seconds... 
and extra 


7 I 
š =: / 


Professional Printing. 


daisywheels are available in computer 
stores and major retail outlets 
everywhere. And you can quickly select 
pitch (10, 12, or 15 characters/inch) and 
linespacing (3, 4, or 6 linesfinch) by pro- 
gram control or built-in switches, All that 
plus logic-seeking, bidirectional printing 
at up to 14 cps. And all for $649. 

Built Business Tough. [n business, 
dependability counts. And the TTX-1014 
is built to stand up to the rigors of 
business applications. At a typical 25 46 
duty cycle, business users can look to 
a full 3000 hours of printing before 
servicing is required. And in home use 
and other light applications, the 
TTX-1014 can deliver many years of 
trouble-free operation. 

Professional printing. Personal price. 
The TTX 1014-Desktop Daisywheel. 
Professional performance for just $649, 

Try one at your dealer's today. 


^H 


$649 is manufacturer s suggested retail price, 
Circie 465 on inquiry card, 


TTX 


Teletex Communication Corporation 
3420 East Third Avenue 

Foster City, California 94404 
415/341-1300 TX:349420 
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ARBA Retail Systems Presents - 


THE HARDWARE 
+ RS 232 fully featured cash register 
—not just a cash drawer 


THE SOFTWARE 
e 99 depts —65,000 item Inventory 
s Detailed inventory analysis 

and reports 
* Prints price tags 

9 |2 digit alpha numeric 

N e =. a 

es by em 

e Runs dier CP/M or MP/M 


THE SYSTEM... 
now avadable from 


AR BA Retail Systems 
890 E. Roosevelt Road 
Lombard, lilinois 60148 
(312) 620-8566 


Circle 44 on inquiry card. 


RTL 


Relocatable 
Threaded $ 150 


Language 


RTL i$ a new language which retains the 
speed and extensibility of Forth buc adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and vari- 
ables are al stored in separate arcas for easy 
generation of haaderless, romable code, All 
cade is relocacable. RTL. supports local vari- 
ables, multitasking, redirected |[/O, and even 
allows definitions to be changed retroactively 
All source code a included Versions are cur- 
rently available or under development (oc 
68000. 5809, 8090, 280, S0H6, BÜS8, and 
6502. 


RTL Programming Aids 
10844 Geerwood SE 
Lowell, Mf 4933! 

(516) 897-5672 


Cirole 405 on Inquiry card. 
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Unified Software Systems 
9.0. Sus 2644, Ww Carrollen, MO 20764, (301) 552-1296 
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HEATH 
H-19/89 
OWNERS 


EXPAND YOUR SYSTEM 
WITH THIS SINGLE 
PC. BOARD 

s Color Graphics 
w/32 Sprites 
16K Rom 

* 6 Jone Music Stereo 
Dual Noise Gen. 
With 4 |/O Ports 


iGo $299.00 


Box 86491 Viso & 
san Diego, CA 92086 MasterCard 
(619) 267-7547 Accepted 


Circle 398 on inquiry card. 


COMPUTER SUPPLIES 
FOR ALL MAKES & MODELS 
DISKETTES 
+ $ 1 80 


MIN, ORDER SO 


RIBBONS 


DIABLO HYTYPE Il 
MULTI STRIKE OR NYLON 


$388 
$464 


MIN. ORDER E $ 7 84 


LABELS * CONTINUOUS FORMS 
CALL TOLL FREE 1-800-248-2418 
IN N.Y- STATE (212) 887-1700 


TERMS - VISA, MC OR COD 
DEALER INQUIRIES INVITED 


WORLOWIDE COMPUTER SUPPLIES 
159 MAIN ST., S.L, N.Y. 10307 


EPSON 
Mx 7 OM X80 


EPSON 


Circle 513 on inquiry card. 


SBC 8871 
Basic 
Controller 


trol computer. 


Features: Zilog Z88671 pnmum with 2K 

basie inlerpreter, Sockels for 4BK oj on 

user mamory. 48 paralial VO tines, RS 232 8 

A: currant loon soria wll dii 
mare , 


Custom & Oam var $28500 


"ED u a Trptemaeh pi 52 tors 
Lehmann & Associates 
P.O Bap 486, Maumas, Ohia 


i419 8G) - Dae? 


Circle 267 on Inquiry card. 


starts the Type-N-Talk speaking 
again. These commands are not sent 
to the display because they would be 
ignored anyway. 

As I mentioned before, the two 
major parts of the Talker program are 
the relocation/initialization routine 
and the intercept routine. Descrip- 
tions of these routines follow (see 
listing 1). 


The Relocation/Initialization 
Routine 

The Talker program is loaded at 
hexadecimal 7000 (decimal 28672) 
and starts at 7010, which allows you 
to use the program on computers 
with 16K, 32K, or 48K bytes of mem- 
ory without changes. The message in 
line 140 serves as a check on the date 
of the program. I have the program 
on several different disks and I find 
it helpful to have a clear ASCII 
(American National Standard Code 
for Information Interchange) date 
that I can read with DEBUG to en- 
sure that I have the latest version. 

First, the normal keyboard and dis- 
play-driver addresses are taken from 
the vector locations and stored in the 
intercept program (lines 290 through 
330). Next, the RS-232C interface is 
initialized, and the bps rate set to 
9600 (lines 370 through 410). The pro- 
gram then turns off the retrans- 
mission mode of the synthesizer, 
which is normally used in daisy- 
chain configurations, by sending it 
the characters hexadecimal 1B and 14 
(decimal 27 and 20). 

The high-memory pointer deter- 
mines how much memory is avail- 
able for program use and is located 
at hexadecimal 4049 (decimal 16457) 
for the Model I and 4411 (decimal 
1/425) for the Model III. The program 
automatically finds which computer 
is being used by looking into the 
ROM (read-only memory) at location 
0050 (decimal 80), where the special 
character table is located in Model I 
for keyboard decoding. If the byte 
stored there is hexadecimal 0D, you 
have a Model I; if not it's a Model III 
(lines 530 through 570). I have in- 
cluded this capability because I 
regularly run the program on both 
computers, and it is a nuisance to 
keep changing the pointer address 


Dealers 
Liberty Computer Sales 
Tempe. AZ 

(602) 849-8218 


(800) 328-8905 outside AZ 


Compusales 

Lawndale, CA 

(213) 370-3224 

K.J. Murphy & Company 
San Francisco, CA 
(415) 391-5950 
Compumax 

Gainesville, FL 

(904) 375-7737 
Advanced Business 
Systems of Jax 
Jacksonville, FL 

(904) 396-4414 
infoSystems, Inc. 
Tampa. FL 

(813) 223-5256 

Atlanta Software House 
Decatur. GA 

(404) 292-2146 

Major Mill, Inc. 
Glenwood, IL 

(312) 755-2500 

(800) 323-8832 outside IL 
Ellis Word Processing 
Convington, KY 

(606) 356-8642 


Southern Computer Syatems 


Shelbyville, KY 
(502) 633-5639 


Computer Power International 


Westwego. LA 

(504) 436-9517 

Soft Supply & Systems 
Burlington, MA 

(617) 229-6666 
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pee Software, inc. 
Mineola. Long Island 
(516) 294-7670 


Computerland of Durham 


Durham, NC 
(919) 493-5402 
J. A.M. Computers, Inc. 


Long Island, NY 


(516) 543-3770 

Legal Computer 
Applications, Inc. 

Long Island. NY 

(516) 488-3338 
Hasiba/Harris Assoc. 
New York, NY 

(212) 928-0104 
Advanced Data 
Technology Corporation 
Greenville, OH 

(513) 548-7747 
Resource Control Group 
Newtown Square, PA 
(215) 358- 1810 


Odin information Systems 


Florence, SC 

(B03) 665-0000 
The Software Place 
Austin, TX 

(512) 453-0851 
Houston, TX 

(713) 781-1468 


Marshall Business Equipment 


Marshall, TX 
(214) 938-8371 
Business Computer 
Systems, inc. 

Salt Lake City, UT 
(801) 967-0820 

H & H Computer 
Enterprises, Inc. 
Blacksburg, VÀ 
(703) 552-0599 


micro MAX 
Reston/Herndon, VÀ 
(703) 471-4158 
Byte Size Solutions, inc. 
Seattle, WA 
(208) 783- 9599 
Toial Computer Center 
Washington, D.C., Metro 
(703) 836-6188 
taxx Computer Center 
Langley, B.C. Canada 
(604) 535-5337 
Vancouver, B.C. Canada 
(604) 875-1221 


Distributors 


Elecirical Equipment Company 


Phoenix, AZ 

(602) 275-7801 
Softwareland i 
Phoenix, AZ 

(602) 279-9566 
Scotisdale, AZ 
(602) 248-8080 
Mesa, AZ 

(602) 834-8080 
Wesiern Information 
Systems, Inc. 


, Phoenix, AZ 


(BOO) 824-3086 
(602) 861-0008 

GKE Software 

Los Gatos, CA 

(408) 354-5010 
Soflware Resources 
San Rafael, CA 
(800) 851-9009 


(800) 851-9010 outside CA 


Standard Data Com. 
Ft. Lauderdale, FL 
(305) 776-7177 


Tha Bandhmer, s is n a federal registered trademark ol Mtem Eerpordon, 


Metasoft Corporation e 6509 West Frye Rd. * randia Ariz. 85224 e (602) 961-0003 e (800) 621-1908 
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GOOD COMPANY 


Computer Management, inc. 


Atlanta, GA 

(404) 531-1221 

Van Ausdall & Farrar Inc. 
Evansville, IN 

{812) 424-5736 

Fort Wayne, IN 

{219) 432-1547 
Indianapolis, IN 

{317) 634-2913 

South Bend, IN 

(219) 289-4006 

Soft Source, Division of 


Continental Resources 


Boston Metro, MA 
(617) 275-2175 

K.R. Computing 

St. Louis, MO 

(314) 721-3168 
Professional Automatad 
Systems, inc. 
Columbus, OH 


. (614) 890-1095 


(800) 231-1367 outside OH 
Micro-Ware Hardware & 
Sottware Distributors 
Walarloo, Ontario 

(519) 884-4541 

Lone Star Micro, Inc. 
Dallas, TX 

(214) 521-2831 

(800) 527-5078 outside TX 


Futech International Corporation 


Grand Prairie, TX 
(214) 660-1955 
Northern Shield 
Willowdale, Toronlo 
{416) 225-5835 


back and forth. If the program was 
to be run on only one or the other, 
this check could be eliminated, but 
because this part of the program 
eventually is discarded, the extra 
memory use is not a factor. Once the 
model type is determined, the length 
of the intercept routine (LAST— 
BEGIN = 436 bytes) is subtracted 
from the existing high-memoty 
pointex and this new address be- 
comes the end of usable memory and 
is stored in the pointer location (lines 
590 through 670). The intercept rou- 
tine starts at this address plus 1 byte 
when it is relocated. For example, if 
the high-memory pointer were 32767, 
it would become 32767 — 436 or 32331, 
and the intercept routine would start 
at 32332 when it was relocated, 

The difference between the new 
starting address (32332 in the exam- 
ple) and the present starting address 
(hexadecimal 7200 or decimal 29184) 
of the intercept routine is then calcu- 
lated. Now various absolute ad- 
dresses (subroutine calls and flag 
register addresses) are adjusted to 
reflect the new location (lines 760 
through 1150), and the new locations 
of the keyboard and display inter- 
cepts are written back into the driver 
vector locations (lines 1200 through 
1260). At last the intercept routine is 
transferred to the new location. The 
HL register pair is then loaded with 
the address of a DOS command 
string, and a jump to NEWDOS 
automatically starts execution of a 
BASIC program called "Date," a pro- 
gram I wrote that asks for the date 
from the operator, reads it back in 
English, and then runs a menu of 
available programs. 

Remember that I promised to give 
a chaining routine for TRSDOS if you 
read far enough? Well, lines 1470 
through 1950 do just that. Instead of 
the keyboard intercept vector being 
immediately loaded in the driver 
location, it is stored temporarily, and 
the location of a keyboard chain rou- 
tine set in the driver vector's place. 
Whenever the keyboard is called, this 
new routine sends back a character 
instead. It types in “BASIC,” answers 
the NUMBER OF FILES? and MEM- 
ORY SIZE? questions, and types in 
the name of the BASIC program to be 
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run automatically. Before returning 
with the last character, however, it re- 
places the keyboard driver vector 
with the address of the keyboard in- 
tercept routine. If you use this chain- 
ing routine, remember to assemble it 
in place of lines 1200 through 1400 
and insert the name of the program 
to be run in place of Date. 

The relocation and initialization are 
now complete, and this part of the 
program can be written over by 
BASIC. 


The Intercept Routines 

For clarity, the intercept routines 
are broken into three parts: the key- 
board intercept, the video intercept, 
and their partner, the Find routine. 
Remember that, although listing 1 
shows the program assembled at 
hexadecimal 7200 (decimal 29184), it 
is actually residing at the end of high 
memory, 


The Find routine sends 
a character to the 
synthesizer or 
translates it into a 
word and transmits it. 


The routine that echoes the key- 
board is called, as you might suspect, 
Echo. This routine first calls the 
origina] keyboard routine to get a 
character. 

Now the fun begins. First the char- 
acter is checked to see if it is a null 
(00), which would indicate that no 
key had been pressed (lines 2150 
through 2160). If this is the case, the 
program returns immediately to the 
host program as it normally would. 
If there is a character, it is then com- 
pared to hexadecimal 60 (the shift @ 
key), which is used to toggle Talker 
on and off (lines 2200 through 2210). 
If it is the hexadecimal 60, the routine 
jumps to lines 2490 through 2550 to 
turn on Talker; otherwise the TOG- 
GLE flag register is checked to see if 
Talker has already been turned off 
(lines 2230 through 2250). Assuming 
that Talker is still on, the routine 
saves the character in the LAST 
CHARACTER register and seta the 


KEYBOARD flag register (lines 2270 
through 2310). The video-intercept 
routine uses these registers to pre- 
vent repetition of a character sent to 
the display after being input from the 
keyboard, Next, bit 7 of the LETTER 
flag register is set to make sure that 
all punctuation is spoken even 
though the PUNCTUATION OFF 
mode has been selected (lines 2330 
through 2350). 

The character is then passed to the 
Find routine, which either sends it 
directly to the synthesizer or trans- 
lates it into a word and transmits it. 
Upon return from this routine, a test 
checks whether the last character 
sent to Type-N-Talk was a carriage 
return (hexadecimal 0D), and if it was 
not, a carriage return is sent (lines 
2400 through 2450), Finally the 
original character from the keyboard 
is returned to the host program. 

The video-intercept routine is 
straightforward in that you can in- 
tercept the character on its way to the 
display, but many decisions and as- 
sumptions must be made before the 
job is complete. First, the condition 
codes must be examined to deter- 
mine if the video driver was called to 
read a character already on the dis- 
play. The carry flag indicates this con- 
dition and, if that flag is set, the 
routine continues directly to the 
video-display driver (line 2680). As- 
suming that the host program is 
really trying to write something on 
the display, the intercept routine next 
checks to see if the character is one 
of the special codes used to control 
Talker (see table 1) and, if it is, the ap- 
propriate action is taken (lines 2700 
through 2920). The intercept routine 
returns directly to the host program 
when these codes occur because they 
are ignored by the normal display 
routine. 

If the character is not a control 
code, the Distlk (display talker) sub- 
routine is called. This routine first 
tests the TOGGLE flag register to see 
if the Votrax unit is still talking and 
returns to the host program if the 
unit is quiet (lines 3050 through 
3070). The character in the LAST 
CHARACTER register is removed 
and saved temporarily (you'll need it 
later), and a space (hexadecimal 20) 


IPUTERSCO, 


USER PROGRAMABLE MULTIFUNCTION INSTRUMENT by RC ELECTRONICS INC. 
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Why pay for several different companies to design microprocessors into their instruments when we have 
upgraded a general-purpose microcomputer to accomplish the same tasks. R.C. Electronics has developed 
special hardware to give the COMPUTERSCOPE performance matching that of dedicated instruments with all 
the flexibility of a general-purpose computer. The COMPUTERSCOPE is hardware- and software-compatible 
with the Apple Il, but with bonus features like a heavy-duty power supply and a 10-key pad for data entry. 


For further information on the COMPUTERSCOPE's capabilities, 
contact R.C. Electronics for the name of your local representative. 


STE v Y vs 
t OO WY] 
PL JOO LIF el D! 
5386 HOLLISTER AVE. * SANTA BARBARA, CA 93111 * (805) 964-6708 Electronics Inc. 
Telex 295281 | , 
Product demonstration circle #391. General information circle #392. (SEE US AT WESCON BOOTH #4200) 


is stored in its place, The character to 
be displayed is then tested, and if it 
ig a space-compression code (hexa- 
decimal CD through FF, decimal 192 
through 255), a space is sent to the 
synthesizer, and the compression 
code is sent on to the display (lines 
3090 through 3140). If it is not, the 
new character is put in the LAST 
CHARACTER register for subsequent 
reference. 

The next section (lines 3170 
through 3230) eliminates repetition of 
a character that has just been input 
from the keyboard. If the keyboard 
flag register is not 0 and the new and 
last characters are the same, the new 
character is ignored. (There is a 
possibility, of course, that the last 
character from the keyboard was 
never sent to the display and that this 
character is the first letter of a new 
prompt. Unfortunately, if this is the 
case, the second one will still be 
ignored.) 

The next test determines whether 
the new character is a control code to 
the display (TAB or BACK SPACE, for 
example), in which case a carriage 


m” 


Monday-Friday 


8:00 AM — 5:00 PM 
Our sales staff is happy to take your order. 


#1. Medical 
#2. Dental 
83. CA Programs 
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WS Sy SERVICE 
VILLAGE DATA CENTER 
JOSHUA TREE, CA 92252 


Choose from Our Menu 


return is sent to the synthesizer. 
Otherwise, the program determines 
whether the host program is sending 
consecutive spaces and, if so, it ig- 
nores all but the first one. Here, ex- 
ecution jumps to line 3410 if the new 
character is not a space. If it is a 
space, it is compared with the last 
character to see if you just sent one. 
If you did not, you send it along to 
the synthesizer. Otherwise, to pre- 
vent sending lines of nothing, you 
must test the SPACE FLAG register, 
which, when it is not 0, indicates that 
at least two consecutive spaces have 
occurred. If it is 0, you set it and send 
a carriage return; otherwise, you ig- 
nore the space and return (lines 3250 
through 3390). 

Assuming that execution reaches 
line 3410, you clear the SPACE FLAG 
register, and the character or the 
word for it is sent to the Type:N Talk 
by the Find routine (lines 3410 
through 3420). The Find routine pro- 
vides the return and, after clearing 
the carry (which you may have set), 
the character is sent on to the original 
video driver and then home to the 
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Now at your bookstore 


Publishers of The Random House Dictionary 
0! the English Language, Unabridged Edition 


host program (lines 2990 through 
3010). 


The Find Routine 

The Find routine checks an incom- 
ing character to see if it is a letter or 
number, translates it if it is not, and 
sends it to the synthesizer. (Refer to 
table 2 for the characters that are 
translated.) Lines 3500 through 3720 
do the actual testing. lf the character 
is greater than hexadecimal 7B, it is 
ignored, and 5B (up arrow) is the 
only character recognized between 
the uppercase and lowercase letter 
sets, so if the character falls between 
hexadecimal 41 (A) and 7A (z), it is 
transmitted directly. The numbers are 
handled similarly, and everything 
else must be made into a word before 
it can be sent. The translation is done 
(only if permitted by the LETTER 
flag) by looking up the character in 
the table, which is located at lines 
4520 through 5850. This is done in 
lines 3800 through 3980. 

A word about the table is in order 
at this point. First, some misspellings 
are evident. This is done intentionally 


Thumb imaekead $14.05 
Due nibon $15.95 


Piamadge — $1395 


RANDOM HOUSE 
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THE NEW STANDARD. 
THE MICROSQET MOUSE. 


application 
' developers, the 

Mouse includes a pro- 
grammable interface driver 
to give your application program 
complete control over the Mouses 
operation. 


Thats the kind of support you'd expect 
from Microsoft. After all, we were the 
world's first microcomputer software 
company. Today, more than a million 
have done it again with the Microcomputers are running Micro- 
Microsoft Mouse. EE MEN Fired 
Our expertise in both hardware and o qara ud 
EM | software has gone into the develop- - hardware-software 
ment of E polen Mouse. aoe combinations. 
you can plug in the most excitin 

You can get tne 
computer product of the year an ones Rinne 


in either a bus or 
serial version 

for the IBM. 
PC or PC XT. 


Ask your 
Microsoft 
dealer for a dem- 
onstration of the 
Microsoft Mouse 
—a whole new standard. 


BETTER TOOLS FOR MICROCOMPUTERS 
_- MICROSOFT. 
— 


Microsolt is a registered trademark. 
and MS and the Microsoft logo are 
# | \rademarks of Microsoft Corporation. 
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-— 


Microsoft., the 
people who set the 
standard for software, 


ENE | put it to work. 


EEEE | The Mouse lets you move u ANN 
ENS | the cursor freely and natu- e lN ees | 


p. rally, then execute com- 
mands at the push of a 
button. 


The Microsoft Mouse is a complete system. 
It comes with an on-screen tutorial, a 
practice application, and the Multi- 
Tool» Notepad, a mouse-based 
text editor, so you can begin using 
the Mouse right away. And for 
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to correct some pronunciation prob- 
lems in the Type"N-Talk. Second, the 
terminating characters are denoted by 
adding hexadecimal 80 to the ASCII 
code for the fast letter of the word. 
(Note that the table must start with 
hexadecimal 80 and end with 00). 
Unless this character happens to be 
AQ, the word stops there. If it is A0, 
the next character is skipped, and the 
reading continues, enabling you to 
save space by using SEMI COLON 
for both semicolon and colon, for ex- 
ample, The toutine in lines 4020 
through 4130 sorts this out. A space 
is transmitted before the word, and 
a carriage return follows it. Third, 
hexadecimal 80 (decimal 128) is add- 
ed ta the codes for some of the punc- 
tuation. These are the punctuation 
marks spoken even in the PUNC- 
TUATION OFF mode, If you want to 
change any of these, add or subtract 
80 as required, 

The characters are transmitted to 
the RS-232C interface in lines 4180 
through 4400. The character to be 
sent is saved temporarily, the status 
of the RS-232C transmitter ig 
checked, a delay is inserted to ensure 
that the Type-N-Talk has had time to 
turn off the CLEAR TO SEND line if 
it is talking, and the status of this line 
is tested. If everything is ready, the 
character is sent and the subroutine 
returns. 

The flag registers (lines 4440 
through 4480) are located just before 
the word table in memory and 
should be kept in that order because 
they are accessed by indexing the HL 
register pair. Eventually HL is left 
pointing at the start of the table. Note 
that if the TOGG register is set to 0 
when the program is assembled, the 
Talker program will initially be off 
and must be turned on by the shift 
@ key or by sending 07 to the display. 
T use this to prevent the BASIC 
headers from being spoken while the 
system is being initialized. The 
PUNCTUATION ONLY mode may 
be similarly set by initializing the 
LTRFLG to D. 


New Speech Synthesizers 

Since we purchased our Type-N- 
Talk, several improved synthesizers 
have appeared on the market. Votrax 


has introduced a new model (and re- 
duced the price of the ald one), and 
Steve Ciarcia has published two ar- 
ticles in BYTE (September and Oc- 
tober 1982) describing a unit called 
Microvox, which is available in kit 
form from Micromint Inc. and as a 
finished unit called the Intex-Talker 
from Intex Micro Systems Inc. In ad- 
dition, a company called Street Elec- 
tronics Corporation has released a 
unit called the Echo Speech Synthe- 
sizer. All of these units have im- 
proved text-to-speech algorithms and 
include additional features such as 
intonation and inflection, internal 
speakers, parallel interfaces, and pro- 
nounced punctuation. Although I 
have not used any of them yet, I dont 
think it will be hard to modify Talker 
to accommodate the added features. 
The elimination of the lookup table 
for punctuation would be the first 
step, along with the addition of con- 
trol codes to control speech rate and 
inflection. I am sure that the features 
of Talker will be useful with the new 
synthesizers. 

Suzanne wants me to finish a cook- 
ing and recipe program for her and 
has already stated that she doesn't 
want to have to run from the kitchen 
(downstairs) to the computer room 
(upstairs) when she is using it. This 
means that I will have to develop a 
remote terminal with another synthe- 
sizer that she can use in the kitchen, 
so I may get a chance to try out a new 
model, after all. 


Conclusion 

I was once told that if you give a 
job to a lazy man, he will get it done 
in the easiest possible manner. This 
program seems to justify that saying. 
Talker is a utility routine that loads 
itself autornatically and makes vocal 
programs only a PRINT statement 
away. Now I can concentrate on the 
real task of satisfying my wife's grow- 
ing demand for more and more pro- 
grams that substitute speech for 
sight. m 


Heyward Willis is head of the Systems 
Engineering Department at Alpha Industries Inc. 
in Woburn, Massachusetts. He can be reached at 
57 Franklin St., Derry, NH 03038. 
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Bitmaps Speed 
Data-Handling Tasks 


Programming techniques employing bitmaps enhance the speed of 
list comparison and make short work of file searches 


Bitmaps are data structures that can 
speed data-handling tasks and 
reduce memory requirements in a 
variety of programming applications. 
Specifically, bitmaps—strings of 1s 
and Üs—can make short work of 
ordered-list comparisons and file 
searches. 

This article describes programming 
techniques that evolved during the 
three years I spent developing a 
cross-indexing system called LITMAS 
(literature manipulation system). LIT- 
MAS uses bitmaps extensively for 
data handling and disk files; it runs 
on the 6502-based Apple II. 

To present this material logically, I 
will begin by describing ordered lists 
and then bitmap representations of 
ordered lists. I will also illustrate the 
speed of bitmap operations when 
compared to alternative methods of 
processing and present the 6502 as- 
sembly-language coding and 
documentation. I will conclude with 
sections on bitmap compression. 


Ordered Lists 

For our purposes “ordered list” 
means a set of nonnegative integers 
such as L, = (yv, Y» Y» Ya ... Yo). 
where each Y,» = 0 and where y, < 
yz < ys < Ya ne E Ya. 

For example, (1, 8 16, 21) is an 
ordered list, while (1, 16, 8, 21) is a set 
that contains exactly the same ele- 
ments but is not an ordered list. The 
elements 16 and 8 are out of sequence 
in the second set. 
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by Eric Sohr 


Ordered lists are often useful in 
computer operations. The ordering 
sequence minimizes the number of 
tests that must be performed when 
comparing one list with another. 
Suppose, for example, that you want 
to find the common members of two 
lists: L, = (X4, X» Xa; X ate X.) and 
L, = (Y, Y, Y, Y, ... Y). If the sets 
are not ordered, you must choose 
one set and compare each member of 
that set with each member of the sec- 
ond set. If there are m members of 
the first set and n members of the 
second set, you must perform mxn 
comparisons between list members. 
If, however, the two sets are ordered, 
you need only perform m--n com- 
parisons. Ordering permits you to 
read each set only once to determine 
common items. Sorting techniques 
and algorithms are important re- 
search topics because of the time sav- 
ings possible after the creation of 
ordered lists. A guarantee of order- 
ing permits critical shortcuts in find- 
ing, inserting, and deleting members 
of a list. 


An Algorithm for Examining Two 
Sequential Lists 

The following algorithm can com- 
pare two ordered lists. The lists in 
this case are: 


List 1 = L, = (X, X Xa X, ... X.) 
List 2 = L, = (Y, Y, Yu Y, ... Y.) 


In computer implementations of 
this algorithm, two memory locations 
serve as counters: a is the counter for 
L, and b is the counter for L,. The 
comparison is completed as soon as 
the algorithm has operated on all of 
the elements in either List 1 or List 
2, i.e., when either a exceeds m or b 
exceeds n. Assume that each list has 
at least one member. The algorithm 
steps are: 


1. a=0, b=0—Set the counters for 
each list to an initial value of zero, 

2, a=a+1:b = b+1—Increment 
the list counters. 

3, Ifa > m, then quit—lf a exceeds 
m, then there are no more 
members of L.. 

4. If b > n, then quit—If b exceeds 
n, then there are no more 
members of L,. 

5. Read X, : Read Y,—Read the next 
member of each list. 

6. If X, = Y,, then go to step 16—A 
match. Add this value to the 
answer list. 


(if step 6 fails, no match is found and 
either X, or Y, is larger than the other. 
After deterrnining which list contains 
the smaller value, increment the 
counter for that list and read the next 
item in the list.) 


7. If X, « Y,, then go to step 12—If 
true, then X, is smaller, and the 
next member of L, should be 
read, 


(If step 7 is not true, then Y, must be 
less than X.. Therefore, increment b 
and read the next member of L,.) 


B. b = b+1—Increment the counter 
for L,. 

9. If b > n, then quit—If b exceeds 
n, then the entire list has been 
read. 

10. Read Y,—Read the b^ member of 
list L,. 

11. Go to step 6—Do comparison. 

12. a = a+1—Increment the counter 
for list L. 

13. If a > m, then quit—lIf a exceeds 
m, then the entire list has been 
read. 

14. Read X,—Read a* member of list 


i. 

15. Go to step 6—Do comparison. 

16. Write the value X, in answer 
list-Update the answer list. 
Either X, or Y, can be chosen 
since they are equal. (No discus- 
sion of the manner in which 
answer list is maintained is 
presented here.) 

17. Go ta step 2—Get the next list 
members. 


Notice that each list member is ex- 
amined one time and that the answer 
list is always ordered. 

This algorithm performs set inter- 
section. A similar algorithm can be 
devised to do set union. The intersec- 
tion of two sets is the set that contains 
items common to both sets. The 
union of two sets is the set of items 
contained in one, the other, or both 
lists. 

Notice that a single step in the al- 
gorithm—step 6—compares the two 
values in each list. The remainder of 
the algorithm is bookkeeping—test- 
ing for the end of lists and determin- 
ing which list counter, a or b, should 
be incremented. Another method of 
comparison using bitmaps affords 
the opportunity to use machine-lan- 
guage instructions to find the inter- 
section and union of two ordered 
lists. 


Bitmaps 

A bitmap is a string of Is and Os. 
Each member of the bitmap has a 
position and a value, and each posi- 


tion in the bitmap can take on the 


value 0 or 1. A bitmap of length 8 (a — 


byte of memory) can represent any 
ordered list of the integers 0 through 
7. A value of 1 in a bitmap position 
means that the integer corresponding 
to that position is included in the list; 
a Ü in that position means that the in- 
teger is not included in the ordered 
list. The bitmap 10001001 thus stands 
for the ordered list (0, 4, 7) (see table 
1. Table 2 provides some other 
examples. 

A single byte can be used to repre- 
sent an ordered list of from 0 to 8 
elements in the range of integers 0 to 
7. Thus, the ordered lists ( ) and (0, 
1, 2, 3, 4, 5, 6, 7) can be represented 
by a single byte, as table 2 shows. 

In some cases, bitmaps may repre- 
sent a memory savings over alter- 
native methods of representing an 
ordered list. I will have more to say 
about such memory requirements 
when I discuss compression of 
bitmaps. 


Bitmaps for Comparisons 

Bitmaps provide an elegant 
method for comparing ordered lists. 
This method relies on the powerful 
AND and OR Boolean operations 
found in most machine languages. 
The results of the AND operation on 
2 bits equals 0 unless both bits are 1, 
and the result of the OR operation on 
2 bits equals 1 unless both bits are 0. 
Table 3 shows the AND and OR oper- 
ations performed on bitmap repre- 
sentations of the two lists (0, 2, 5, 7) 
and (1, 3, 5, 6). 

If you are unfamiliar with Boolean 
operations, look closely at table 3. A 
bit-by-bit operation has been per- 
formed vertically. Notice that the 
results are ordered lists. Hundreds of 
machine cycles would have been re- 
quired to solve these problems using 
a standard algorithm. (For example, 
try using the 17-step comparison al- 
gorithm to find the intersection of the 
two lists in table 3, keeping track of 
the number of increments and com- 
parisons.) An assembly-language 
program to solve the same problems 
using bitmaps is much faster. If loca- 
tion A contains a bitmap representa- 
tion of (0, 2, 5, 7) and location B con- 
tains a bitmap representation of (1, 3, 


01234567 — Position (0 through 7) 
10001001 — Value (0 or 1) 


Table 1: The bitmap 10001001, which 
represents the ordered list (0, 4, 7). 


Bitmap 


00010001 
11100001 
00111100 
00000000 
11111111 


Table 2: Bitmap examples and the cor- 
responding lists. 


a. The intersection of two sets. 


Result  00000100— (8) 
b. The union of two sets. 


Bitmap List 
10100101 — (D, 2, 5, 7) 


input 


OR 
i 
Resul 11110111— (0, 4, 2, 3, 5, 6. 7) 


Table 3: Boolean operations on the bitmap 

tations of two lists: (0, 2, 5, 7) and 
(1, 3, 5, 6). The bit-by-bit AND operation 
(a) yields a bit representing the intersec- 
tion of the sets of elements in the two in- 
put lists; the OR operation (b) yields a bit- 
map representing the unton of the two in- 


put lists. 


5, 6), then a two-step program per- 
forms the intersection: 


LDA A 
AND B 


The first of these two statements 
loads the accumulator with the con- 
tents of A, The second statement per- 
forms an AND on the contents of the 
accumulator with the contents of 
memory location B. Only three 
machine cycles are required for each 
instruction, using a 6502 micropro- 
cessor, Eight machine cycles are 
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Listing 1: The assembly-language code that performa the intersection of two 256-byte ordered 


Load the accumulator with the contents of address A 


modified by register X, The actual address to be used is A 


Perform an AND on the contents of the accumulator with the 


contents of the address B modified by register X. 


Store the result of the AND operation in the memory location 
Increment the X register, i.e, add 1 to the existing contents 


Compare contents of X register with number 0. In the 6502, 


a Wraparound occurs when the value 255 is incremented, i. 


lists, 
LDX 40 Load the X reglater with D. 
LOOP LDA A,X 
+ the contents of the X register. 
AND B,X 
STA CX 
C modified by register X. 
INX 
ol the X register. 
CPX 40 
2585 + 1 = 0. 
BNE LOOP 


LOOP, 


Abbreviation 


If the comparison of X with Ü Is not equal to 0, then go to 


Altribute 


Q = MALE 

1 = FEMALE 

0 = UNMARRIED 

t = MARRIED 

0 = DOES NOT TYPE 

1 = TYPES 

0 = NOT COLLEGE GRAD 


1 = COLLEGE GRAD 

0 « NOT FRENCH SPEAKING 
1 = SPEAKS FRENCH 

0 = NOT GERMAN SPEAKING 
1 = SPEAKS GERMAN 

0 = NOT ITALIAN SPEAKING 
1 = SPEAKS ITALIAN 

0 = NOT RUSSIAN SPEAKING 
1 = SPEAKS RUSSIAN 


Table 4: The bitmap representation of an employee file. 


table 4. 


needed to compare bitmaps as op- 
posed to hundreds of machine cycles 
required to compare ordered lists 
represented in some other fashion. 

A, bitmap of length 8 is not a par- 
ticularly exciting data structure 
because it is limited to the integers 0 
to 7. However, by using a page of 
memory (256 bytes x 8 bits/byte = 
2048 bits), we can use bitmaps to rep- 
resent ordered lists for the integers 0 
to 2047. Here we see the possibilities 
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for a much more powerful data 
structure. 

In extending our single-byte exam- 
ple for intersection, we will use two 
ordered lists of 256 bytes. The first list 
begins at location A and the second 
at location B. We wish to store the in- 
tersection beginning at location C. 
The assembly-language code in 
listing 1 performs the intersection for 
A and B. 

The union operation is analogous. 


Merely replace the instruction AND 
B,X with ORA B,X (perform an OR 
on the contents of the accumulator 
with the contents of location B 
modified by register X). 


Use of Bitmaps 

Perhaps the most familiar use of 
bitmaps in home microcomputers is 
in the disk operating system (DOS), 
in which each sector on a disk is 
given a particular position in a bit- 
map. The use of a 1 in that place 
means that the sector is free and able 
to be used for a new file, The use of 
a 0 in that place means that the sec- 
tor has been used and is unavailable 
for a new file. In the DOS applica- 
tion, there are only two possible 
yalues for a sector, either used or 
unused—a binary attribute. 

A particular database may contain 
several binary attributes that can be 
handled with bitmap representa- 
tions. Take, for example, a personnel 
file for a corporation that has exten- 
sive European operations. ‘Table 4 il- 
lustrates the bitmap representation of 
such a file, and table 5 details the file's 
construction for five employees. 

Based on the table 5 data, em- 
ployee 1 is an unmarried male with 
a college degree who can type and 
who speaks French and German but 
not Italian or Russian, Employee 2 is 
a married female without a college 
degree who can type and who 
speaks Russian but not French, Ger- 
man, or Italian. Employee 3 is a mar- 
ried female with a college degree 
who does not type and who speaks 
French, Italian, and Russian but not 
German. 

Notice that the table 5 structure is 
a matrix. The characteristics for an 
employee are stored horizontally. The 
vertical representation is also in- 
teresting. Looking down the Typist 
column, note that employees 1, 2, 
and 4 can type. Also notice that em- 
ployees 2, 3, and 5 speak Russian, 
and so on. The columns are examples 
of inverted lists. The inverted lists in 
the personnel file enable the manager 
to easily find employees who have 
certain skills. 

Because the columns of the matrix 
form a bitmap, the AND and OR 
operations can be used on the col- 
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dexing (or characterizing) employees, 
LITMAS characterizes an item such 
as a journal article, a client, or a 


Intermediate 
Answer 


Employee 
Number 


RUS 


Table 6: The intersection of RUS, SEX, and COL columns of the table 5 bitmap construc- 
tion. The answer indicates that only employee 3 is female, Russian-speaking, and a college 


graduate. 


umn representations. For example, a 
female Russian-speaking college 
graduate can be found by performing 
the following intersection: RU5 AND 
SEX AND COL. The intersections are 
done serially, as table 6 shows. First, 
the intersechon of RUS and SEX is 
performed, then the resulting in- 
tersection answer is intersected with 
COL. 

In the personnel-file example, a 
single bit represents the presence or 
absence of an attribute. This scheme 
tay result in space saving when 
you're constructing a database 


because you can use a single bit in 
place of an entire field within a 
record. The bitmap scheme also pro- 
vides a time-saving method for re- 
trieving records that match search 
criteria. 


Extending Bitmaps to More 
Complex Systems 

Bitmaps easily lend themselves to 
cross-indexing systems for literature. 
The LITMAS system, for example, 
creates a matrix similar to that pre- 
sented for the personnel problem of 
the previous section. Instead of in- 


35mm slide. The attributes used for 
indexing are called keywords. LIF 
MAS permits the definition of 512 
items per disk (analogous to em- 
ployees in the previous example) and 
512 keywords (analogous to the col- 
umn headings: SEX, COL, TYP). 
Any number of keywords may be at- 
tributed to an item. The power of bit- 
map searches becomes very evident 
in LITMAS, which can perform 60 in- 
tersections or unions on a file of 512 
items in less than 20 seconds. 

The examples discussed in the re- 
mainder of this article use a bitmap 
matrix of length 256. Although 
smaller than the LITMAS matrix, this 
matrix can demonstrate bitmap 
calculations while allowing a single 
byte to represent a position number. 
In extending our discussion to larger 
matrices, we will have the opportuni- 
ty to discuss the techniques for modi- 
fying and compressing a bitmap. 

The rows in our matrix are bitmaps 
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yte T Byte 31 
76543210 7 


ü 7; 6 & 
060000000 4 ,, Q 00000 


01234567 8 910111213 14 15 
i Byte 1 


Byle 
76543210 
56000000 


2 


6 0 


Table 7: Bitmap representation of items prior to indexing. 


of length 256; that is, positions 0 to 
255 are represented. This represen- 
tation requires 32 bytes (32 bytes x 
8 bits/byte = 256 positions). Within 
LITMAS, each position in a bitmap 
row is associated with a user-defined 
keyword. Keyword number 0 is in 
position 0 of the bitmap; keyword 
number 1 is in position 1 of the bit- 
map, and so on. As a new item is in- 
dexed, the appropriate keyword posi- 
tions are set from 0 to 1. Table 7 
shows the bitmap representation 
before indexing. 

The top row of table 7 specifies the 
position within the bitmap, 0 to 255, 
and the second row demonstrates the 
byte numbers corresponding to vari- 
ous bitmap positions. Byte 0 contains 
positions 0 through 7, while byte 1 
contains positions 8 through 15, and 
so on. The third row shows the bit 
position within the byte. The high- 
order bit is 7 and the low-order bit is 
0. The fourth row specifies a value of 
0 in the bitmap row prior to index- 
ing any item. 

In order to flip a bit from 0 to 1 at 


Listing 2: A method for setting a particular bitmap bit, given a byte 


a particular position in the bitmap, it 
is necessary to locate the specific bit 
by tracing from position number to 
byte number and then to bit number 
within that byte. 

Beginning with a bitmap of all 0s, 
it is necessary to change the Os to 1s 
in those positions corresponding to 
the attributes to be associated with 
the item. Suppose a bitmap-position 
integer corresponding to such an at- 
tribute is contained in the POSN 
location. To determine the bit to be 
changed, you must determine the 
BYTE number and the BIT number 
within that BYTE. To find the BYTE 
and BIT numbers, divide POSN by 
8. The integer result of this division, 
i.e., BYTE = INTEGER (POSN/8), is 
the byte position in the bitmap. The 
remainder from the division, 
REMAIN =POSN - (8*BYTE), can be 
used with listing 2 and its code, 
which employs an OR operation to 
set the appropriate bit to 1. 

To perform the operation, we can 
load the Y register with BYTE and the 
X register with REMAIN. We then ob- 


number (the integer portion of a bitmap-position number divided by 
8) and a remainder. (The table indicates the bit position to be set for 


tain the BYTE member of the bitmap 
and perform an OR with it and the 
REMAIN member of the TABLE and 
store the result back in the bitmap, 
as the listing 2 assembly-language 
code shows. The OR operation sets 
the desired bit to 1 while other bits 
within the byte retain their previous 
values. 

In our calculation of BYTE and RE- 
MAIN we used quasi-BASIC code. In 
assembly language there is a quick 
way to determine the BYTE and RE- 
MAIN values. Because POSN is a 
single-byte integer, integer division 
by 2 is a right shift of the number, 
and division by 8 is three right shifts. 
The remainder, REMAIN, is the 
value of the 3 low-order bits of 
POSN, while the 5 high-order bits of 
POSN contain INTEGER. 

Our calculations thus become easy 
in assembly language, as listing 3 
illustrates. 


Sparse Matrix Problem 
It is clear that bitmaps are efficient 
for representing ordered lists when 


Listing 3: The code for the calculation of BYTE and REMAIN. 


a given remainder.) LDA POSN Load the accumulator with POSN. 
AND ¢%0000011] Perform an AND on the accumulator 

LDY BYTE Load Y register with the value BYTE. with the binary value 00000111. The 

LDX REMAIN Load X register wilh the value result of this operation will be to zero 
REMAIN. out bits 7, 6, 5, 4, and 3. Bits 2, I, and 

LDA BITMABY Load accumulator with contents of the Ü remain as they were. 
address bitmap modilied by the Y STA REMAIN Store the result in REMAIN. 
register. LDA POSN Load the accumulator with POSN. 

ORA TABLE,X Perform an OR on the accumulator with LSR Shift the accumulator to the right (LSR 
iha contents of TABLE modified by X = logical shift right one bit) three 
register. times and ignore the bits which fall out. 

STA BITMAPY Store the accumulator (result) back into (Note that each LSA pushes a 0 into the 
the BITMAP high-order bit. 

LSR 
TABLE— 1/00 0000 Remainder D sets 7th bit LSR 
0100 0000 Remainder 1 sets 6th bit STA BYTE Store the resull of the shifts in BYTE. 


0010 0000 Remainder 2 sets Sth bit 
000} 0000 Remainder 3 sets 4th bit 
0000 1000 Remainder 4 sets 3rd bil 
0000 0100 Remainder 5 sets 2nd bit 
0000 0010 Remainder 6 sets lsi bit 

0000 000! Hemainder 7 sets Oth bit 
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drives ° Programmable track formet: data length is 

° ECC generation/ check; correction variable from 128 - 4095 bytes /sector 

e CRC generation/check * Dats transfer rate 5 Mbits/sec 

* Upto 4 disk drives * Multiple sector transfer 

* Write-protect each drive individually * Multiple track transfer 

* CARTRIDGE CHANGED, CHANGE CARTRIDGE * Data scan, Data verify commands 
and CARTIDGE IN lines are provided to allow use * DMA Dats transferring 


of cartridge type disk drives 
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the number of 1s in the list is almost 
equal to the number of 0s. If there are 
100 bits set to 1 and 156 bits set to 0, 
a bitmap of 32 bytes can be used to 
represent a list containing 100 in- 
tegers. As the number of 1s in the bit- 
map declines toward 0, however, the 
efficiency of the bitmap for memory 
use declines proportionately. This is 
the sparse matrix problem that occurs 
when a matrix is filled with a great 
many more (s than 1s. 

Suppose a bitmap of length 256 is 
used to represent the ordered list (1, 
254). The bitmap still requires 32 
bytes. Because a single byte of mem- 
Ory can be used to represent any 
number from 0 to 255, you could use 
2 bytes of memory to represent the 
two integers in the ordered list, a sav- 
ings of 30 bytes over the bitmap 
method. 

In designing LITMAS files I con- 
fronted a similar problem. I estimated 
that of 512 possible keywords, an 
average of 10 to 20 would be used for 
any particular item. I considered 
using lists in integer form and con- 
verting to bitmaps prior to list com- 
parisons. The same routine used to 
update a bitmap can be used to con- 
vert an integer list to a bitmap. In 
such a case, the bitmap becomes an 
intermediate form of representation 
that still permits rapid manipulation 
of lists. 

In the design of LITMAS, however, 
I took another approach and devel- 
oped a series of algorithms for the 
compression and expansion of bit- 
maps. À visual image of the files is 
that of an accordion. When the 
bellows is completely expanded, the 
files are ready for AND and OR oper- 
ations. However, the bellows are 
stored on disk in a compressed for- 
mat that guarantees that no bytes are 
0 unless the entire bitmap is 0. In this 
last case, only a single byte is 
required. 


Bitmap Compression 

The manner in which compression 
is accomplished is best illustrated 
with an example and a series of 
diagrams. Then I will explain the 
coding tricks used to accomplish the 
compression. 


THE NEW CANON 


Its graphic system makes brilliant 
color more affordable. 
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Now everyone can have the advantage of a full-color ee ee ee 
graphics system at a very affordable price. Canon U.S.A. Inc. 
The Canon AS-100 microcomputer gives you a choice of 27 e UR Lake Success, NY 11042 
high resolution colors. Plus, its quiet color ink jet printer 
generates clean, crisp, impressive copies. 
And it isn't just the AS-100's vivid color that dazzles. It has a 
powerful, fast 16-bit microprocessor with standard 128K RAM. 
A choice of storage capacity that includes 54-inch mini or 
8-inch floppy disks, with hard disk drive also available. 
Operating systems CP/M-86* or MS-DOS* that accept a 
wide range of software programs, including WordStar** (word 
processing), CalcStar** (spreadsheet) and InfoStar** (data base 
management). 
Even a choice of color or monochrome green display unit. 
All of which make it the perfect tool for business and "C LASAI 
professional needs. So smart, it makes life simple. 
The new Canon AS-100. It's so smart, it makes life simple.  -——————— P ls was J 
CP M86 ua trademark of Digital Research 'MS-DOS isa trademark of Microsoft. * "WandSir, CaleSiar and InícStar are trademarks of McroPro. 


Please send me more information about the Canon 
AS-100 Microcomputer. 
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ANOTHER TECHNOLOGICAL BREAKTHROUGH FROM SHARP. 


THE HAND-HELD COMPUTER 
WITH POWERFUL CONN ECTIONS. 


A you can take 24K with you wherever The PC-1500A 
—thanks to the new Sharp PC-1500A. also has a com- 
fes s the 8K hand-held e thatexpands  plete library of 
to a powerful portable 24K computer system plug-in software 
when the optional 16K memory module is programs includ- 
added. And because it's programmable in ing: Sharpcalc à 
Basic, the most popular (Spreadsheet) Finance, 
computer language, it Math, Electrical Engineering, == | 
(8K + 16K) gives you the power and SG Circuit Analysis, Business Graphics, we 
capabilities to handle most scientific, SSS », General Statistics, Statistical Distribution 
engineering and management uses. SS / and Graphics Development. 


195(W) x 25.5(H) x B&(D) mm 


»«PC-LS00n POCKET COMPUTER 


s » te 

Cy i=] 

E ES KG EB HE CF3 K ES SN GE 
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=! 


— m=, The optional CE- Perhaps the only feature of 
l , 150 Color Graphic our portable computer system 
= Printer/ Cassette that won't overpower you is its 

/ Interface not only price. It’s not only less than 
T givesthesystem youd expect, it's probably hundreds of 


— "portable printing but also dollars less. So before you spend a lot 
graphic capabilities. And asa of money and get a lot less computer, 
cassette interface, it can be connected with up to call toll-free 


two cassette tape recorders—one for storage and one for recall. for more | Neh for our Tv 
The CE-158's RS-232C Interface allows communication links information, | NIS ^ 
to a wide variety of peripherals such as modems, dial (800)- | W Sharp 
bar-code readers, data bases, as well as other 447-4700. replaced a hal milion transistors 
micro, mini or mainframe computers. 


FROM SHARP MINDS 
COME SHARP PRODUCTS 


Sharp Electronics Corp., 10 Sharp Plaza, Paramus, NJ 07652. Call for information on custom applications: (201 ) 265-5600, ext. 4361. 
490 BYTE October 1983 Circle 421 on inquiry card. 


| Position O S o 
Vale Eo 3] 7 


15 196 17 


Ü 


127 128 129 


255 
Ü 1 0 1 


Table 8: Bitmap representation of the Hist (2, 16, 128, 255). Only 4 bits out of 256 are 
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Table 9: The original bitmap representation of the list (2, 16, 128, 255), arranged as four 
groups of 8 bytes each, plus the compression value for each byte. 


Table 8 shows a bitmap of length 
256 representing the ordered list (2, 
16, 128, 255). Only 4 bits in the map 
are set to 1, meaning that there are 
252 0s. Almost all the bytes in the 
32-byte bitmap are 0 (see table 9). The 
exceptions are easily calculated from 
our previous discussion. Note that 
table 9 includes a compression col- 
umn. Look at each byte in the 32-byte 
bitmap. If that byte contains any non- 
zero bits, we place the value 1 in the 
compression column. If that byte in 
the original bitmap contains all 0 bits, 
we place the value 0 in the compres- 
sion column. Notice also that the 
bytes are broken up into groups of 8. 
Bytes 0 to 7 are grouped together, 
then 8 to 15, 16 to 23, and 24 to 31. 
Now, look at the compression values, 
written as a single row and arranged 
in four groups corresponding to the 
four groups of bytes in table 9: 


1. 10100000 
2, 00000000 
3. 10000000 
4. 00000001 


To optimize the compression, retain 
only the nonzero bytes from the 
original bitmap. Note that the com- 
pression values fit neatly into 4 bytes, 
with every bit representing a cor- 
responding byte in the original bit- 
map. All zero values in a byte of the 
original bitmap are represented by a 
single 0 bit in the compression. By 
using a single 0 byte for a byte of 0, 
there is considerable memory 
savings, 

I elected to call the original, non- 
compressed bitmap a zero-order bit- 
map. Each bit in a zero-order bitmap 
stands for its corresponding integer 
in an ordered list. A first-order bit- 
map is a single compression of a 


zero-order bitmap. The compression 
scheme has been used a single time. 
There is no need to stop at a first- 
order bitmap; the compression can 
continue to other levels. Thus, a 
second-order bitmap is a doubly 
compressed structure, a third-order 
bitmap a trebly compressed struc- 
ture, and so on. 

To return to our example, the first- 
order bitmap is merely the linear 
string of compression values, bit 0 
representing the zeroth byte of the 
original map, bit 1 representing the 
first byte of the original, bit 2 
representing the second byte, and so 
on. In our example, the first-order 
bitmap is a string of 4 bytes. 

Our resulting shorthand represen- 
tation of the original bitmap for the 
(2, 16, 128, 255) list is merely the 
4-byte first-order map (the compres- 
sion values) together with the four 
nonzero bytes (bytes 0, 2, 16, and 31) 
of the original map. 

As a result of the compression, our 
32-byte original map has been re- 
duced to 8 bytes. Within LITMAS we 
do not use any termination symbol 
between the first-order map and the 
original nonzero bytes. When multi- 
ple compressions are used, it is nec- 
essary to identify the number of com- 
pressions and the length of the high- 
est-order compression. Within LIT- 
MAS, we frequently use a second- 
order bitmap, which looks as follows: 


SECOND-ORDER MAP 4- NON- 
ZERO MEMBERS FIRST-ORDER 
MAP + NONZERO MEMBERS 
OF ORIGINAL MAP. 


The second-order map is used to ex- 
pand the first-order map, which is 
then used to expand the zero-order 
map. 


À Compression Algorithm 

Compression may appear difficult, 
but machine-language instructions 
come to our assistance. One useful 
instruction is ROL (rotate 1 bit left for 
memory ot accumulator), illustrated 
here: 


C—7—6—5—4—3—2—1—0—C, 
where C is the carry bit and the 
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numbers 0 to 7 represent bit positions 
within the memory or accumulator; 
0 is the low-order bit and 7 is the 
high-order one. Note that the con- 
tents of the carry are shifted into the 
low-order bit while each bit shifts left 


one position. The high-order bit 
drops out into the carry. 

It is possible to set or clear the carry 
bit and load the result into the low- 
order position. Following the instruc- 
tion, it is possible to test the carry bit 


Listing 4: The 6502 assembly-language code for compressing a 32-byte bitmap. 


LDX #0 
LDY #0 
LDA 41 
STA ROLBYT 


LOOP CLC 


Initialize X and Y to 0. 


Load accumulator with number 1, 
Store accumulator (1) in ROLBYT. 
Clear carry. Set carry = 0. 


LDA BITMAPX Load acummulator with location BIT- 
MAP modified by X. 


BEQ LOOP] 


I! the original bitmap byte equals 0, 


branch immediately to ROL instruction. 


SEC 


Set carry. Set carry = 1. We arrive at 


this instruction if BITMAP X is not D, In 
this case we wish to put a I In the 
carry bit prior to executing the ROL. 


LOOP] ROL ROLBYT 


The carry bit is placed in the low-order 


position of ROLBYT while other posi- 
ltons In ROLBYT are shiltted left. The 
previous high-order position of ROLBYT 
falls Inte carry for testing. 


BCC BUMPX 


Branch on carty clear to BUMPX. If the 


carry bit Is D, the count ts less than 8. 
li carry js set, the count is equal to 8 
and it is time to store ROLBYT in 


FIRST. 
LDA ROLBYT 
STA FIRSTY 


Load aocumulator with ROLBYT. 
Store accumulator (ROLBYT) in FIRST 


modified by Y register value. 


INY 


Increment Y register. Y = Y + |. In 


order to point te the next poatlion in 


FIRST. 
LDA #1 


Load accumulator with | and 


reinitialize ROLBYT. 


STA ROLBYT 


BUMPX INX 


Increment X register. X = X + I. To 


point to next value in BITMAB. 


CPX (32 


Compare X to 32. If X equals 32 than 


positions BITMAP + 0 to BITMAP + 
31 have been completely processed. 


BNE LOOP 
looping. 


H X Is unequal to £32 then continue 


H X = 32 then fall out oí the loop. The 
next routine is more difficult. You must 
guarantee that the last value in the first 
order map is left adjusted. Eight shifts 
of ROLBYT are required In order to 
maintain the correct order within the 


first-order map. 
Load accumulator with ROLBYT. 
Compare accumulator (ROLBYT) with 


LDA ROLBYT 
CMP #1 


1, If ROLBYT equals 1 then Y has just 
been incremented and the original bil- 
map was a multiple af B and you are 


done. 
BEQ DOREST 


If accumulator (HOLBYT) was equal to 


1, then you are done with compression. 
You are ready 1o read the original bit- 
map and pick up the nonzero members, 
If ROLBYT was not equa! to 1, then 
ROLBYT must be shifted to the left as 
many limes as necessary until the carry 


is equal to 1. 
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Listing 4 contmued on page 494 


and determine the contents of the 
high-order position prior to the ROL, 
ie., the previous high-order bit lands 
in the carry bit at the completion of 
the instruction. 

Because the carry bit is easily tested 
following the ROL operation, the 
ROL is very useful for counting to 8, 
To do so, first load a memory loca- 
tion, M, with 1 and set the carry in- 
itially to 0. Then, perform eight con- 
secutive ROL operations. After the 
eighth ROL operation, the carry goes 
to 1, a condition that is immediately 
testable in a two-cycle operation. 

Listing 4 is the 6502 assembly-lan- 
guage algorithm for accomplishing a 
compression of a 32-byte bitmap. The 
original bitmap begins at location 
BITMAP, and the first-order com- 
pression bitmap is to be calculated 
and stored beginning at memory 
location FIRST, The memory location 
ROLBYT is used as a counter to 8 and 
also as the value to be placed in the 
first-order compression. The X index 
register is used as a counter for 
indexed addressing of BITMAP, and 
the Y index register is used as a 
counter for indexed addressing of 
FIRST. 


Bitmap Expansion 

In order to expand a compressed 
bitmap, you need to know both the 
order of the compression (number of 
compressions) and the length of the 
highest-order expression. In the 
previous section we were left with a 
compression of 4 bytes to which the 
nonzero members of the original bit- 
map are appended, as follows: FIRST- 
ORDER COMPRESSION + NON- 
ZERO BYTES FROM ORIGINAL 
BITMAP. 

This expression is stored beginning 
at location FIRST, The length of the 
total expression is relatively unimpor- 
tant. The critical pieces of informa- 
tion are the length of the COMPRES- 
SION as well as the ORDER of the 
compression. We restrict ourselves to 
the case of FIRST-ORDER compres- 
sions. The length of the compression 
is stored in a location, LENGTH. The 
reconstruction of the original map is 
stored in contiguous memory loca- 
tions beginning at BITMAP. 

We use three counters: 
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USI EAGLE MICOM U.S. ROBOTICS JUKI SILVER-REED 
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For Price Quotes and Ordering Call: ae A AAN 
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For Technical Information and LIRERTY [/; . Was 
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602-949-8218 GROUP INCORPORATED | ` = 
« Ribbons 
For Shipping and Order Status Information, NIM OY, INCORPORATED s Diskettes 
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Listing 4 continued: Memory map at beginning of processing lor the compressed expression: 
bras Glam beso Cana ied ffi TE COMPRESSION ... NONZERO BYTES OF ORIGINAL 
low-order bits of ROLBYT. - 
LAST ROL Accumulator contains ROLBYT. ROL ROTA eee «mem 
the accumulator. FOTRA 

BCC LAST Branch on carry clear (carry = 0) to EER UM Mer —— v me Haie Cra of the 
LAST. Loop continues until carry 1s set. HrilsaPdut edinstecion 

STA FIRSTY Now store the left adjusted accumulator CPX LENGTH Compare X with value of LENGTH. 
in FIRST modified by Y register, When X = LENGTH, processing is 

INY Increment the Y register to point 1 complete. 
location past the end of the first-order BEO END Branch on Equal to END. 
mop. = 

DOREST LDX #0 When DOREST is reached, the first- ial — AB ae Tr as Pal h 
order map has been constructed and CMPHES loop D» š 
placed In Y consecutive locations LDA FIRSTX Load accumulator with FIRST modified 
beginning at FIRST. Set up X register by X register. Gets next byte from 
pointing to one position past the end of STA TEMP Store accumulator in TEMP. TEMP ts a 
the compression that bagina at FIRST. ination that will baind Tonya ie 

LOOP2 LDA BITMABX Read the next member of original emai á 
bitmap. | 

- LDA #1 Load accumulator with 1. 

BEQ BUMPXX Ií the byte from the original is 0, it is STA ROLBYT Store accumulator (1) in ROLBYT. 
ignored. lf not equal to Ü, it is added to ROLBYT will be used to count to B. 
iha ando! FIRST, LOOP LDA #0 Load accumulator with 0. To be used 

STA FIRSTLY — Store the nonzero byte in next location for insertion into bitmap in case where 
in FIRST. ; 
INE See Ta Mad Ta oii ROL TEMP ^ Rotate Lei: TEMP. Pushes high-order bit 

BUMPAX INX ones x. BCC STORE LA ge i clear to store, If ca 

CPX #32 Compare X to 32, H X equola 32, the = 0 then 0 tis aenal sistas 
ee ae placed in BITMAP. Ú carry = 1 then 
Ted 
BNE LOOP2 If X is leas than 32, return to LOOP2 Aaa a 
———_ uba LDX NZCTR Load X with NZCTR, Set up X register 
à wilh current pointer for nonzero 
members of original bitmap. 
INC NZCTR Increment NZCTR. Set up NZCTR for 
- l next iteration, 
Listing 5: The 6502 code for expansion of a first-order map. LDA FIRSTLX Load acoumulator with contents of 
FIRST modified by X. 

LDA 40 Load accumulator with 0. STORE STA BITMAPY Store accumulator in location BITMAP 

STA FCTR Store accumulator in FCTR. The modified by Y register. 
pointer into FIRST Is set to 0, INY Increment Y to set up for next STORE. 

TAY Transfer accumulator to Y register. ROL ROLBYT Process the counter ROLBYT. 

Zeroes Y register, the pointer into BCC LOOP Branch on carry clear to LOOP Carry 
BITMAP. will be clear until eighth iteration. 

LDA LENGTH Load accumulator with LENGTH. The BCS CMPRES Branch on carry set to CMPRES. Alter 
nonzero members of the original bitmap the eighth iteration, must set up next 
are stored beginning ai FIRST + byte of compression and reset ROLBYT, 
LENGTH. END Arrive here when FCTR equals 

STA NZCTR LENGTH. 


1. FCTR is the counter into the 
FIRST-ORDER COMPRESSION. 

2. NZCTR is the counter into the 
NONZERO BYTES. 

3. Y register is a counter into 
BITMAP. 


Because the 6502 has only two index 
registers, we have to use our counter 
locations to set the index registers. 
We have elected to use the X 
register for the FIRST-ORDER COM- 
PRESSION and for the NONZERO 
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BYTES of the original map. Listing 5 
provides the 6502 code for expansion 
of a first-order map. 


Summary 

Bitmaps are an efficient data rep- 
resentation for performing set opera- 
tions on ordered lists. The binary 
nature of the file allows the program- 
mer direct use of the AND and OR 
functions. In some cases, bitmaps 
may also represent an optimal nota- 
tion for an ordered list. 


As the sparseness (number of Os 
compared to Is) of the bitmap in- 
creases, the efficiency of the bitmap 
for data encoding is compromised. 
Qur compression technique may 
solve this problem for some applica- 
tions. # 


Eric Sohr, MD, is chairman of the Department 
of Family Practice at Saint Vincent Hospital, Bill- 
ings, Montana. He received his MD at the Univer- 
sity of Maryland in 1969 and has spent the last four 
years designing the LITMAS system. He oan be 
reached in care of LITMAS, Worden, MT 59088, 
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Time for your computer to make the telephone con- 
nection — with an intelligent, full 212A 300/1200 
baud modem - with a real time clock/calendar — 
and with the capability to expand into a com- 

plete telecommunications system. It's time for 
PRO-MODEM 1200. Much more than just a phone 
modem. 


When you're on-line, time is money. PRO-MODEM 
telecommunication systems help you save. By 
monitoring the duration and cost of your phone 
calls. And by sending and receiving messages, 
unattended, at preset times when the rates are 
lower. . . with or without your computer. 


Compare the $495 PRO-MODEM 1200 with any other 
modem on the market. For example, you'd have to 
buy both the Hayes Smartmodem 1200 plus their 
Chronograph for about $950 to get a modem with 
time base. 


PRO-MODEM 1200 is easy to use. A convenient 
"Help" command displays the Menu of operating 
command choices for quick reference whenever 
there's a question about what to do next. Extensive 
internal and remote self-diagnostics assure that the 
system is operating properly. Some of the other 
standard features include Auto Answer, Touch 
Tone and Pulse Dialing, and Programmable Intelli- 
gent Dialing. 


*SUMETHEUS 


about time. . 


PRO-MODEM does more. It lets you build a full tele- 
communications system with features like Auto 
Dialer, Incoming and Outgoing Message Buffering, 
Business/Personal Phone Directory, Program- 
mable Operating Instructions, a 12-Character 
Alpha-Numeric Time and Message Display, and 
versatile PRO-COM Software. PRO-MODEM com- 
mands are Hayes compatible so you can use most 
existing telecommunications software without 
modification. 


There’s much more to the PRO-MODEM story. See 
your local dealer for complete details. He'll show 
you how to save time. And money. 


Prometheus Products, Inc., 45277 Fremont Blvd., 
Fremont CA 94538, (415) 490-2370 


ON ORDER Z 


& Televideo @ SANY 


[ç 


HECAISSO PAINTER... 51700 


PERCOM/TANDOON 
DRIVE 


NE , m „51389.00 


E RAL Sia" 320K Floppy + 5279,00 MBC-558PC s- 8195.00 
B0.. bs psig a ($58.00 oes cu pmi ^um pi 5ieghardw/rantroler  &1495.00 a 1100 - $1599.00 
812. T ww. . £669.00 | mae cipe supe n $3199.00 IO meg hard w/eontrollar .. $1785.00 = 150 .... e | 
BQO ——— |... 9730.60 POE — à teesseose 0o81979.00 15 meg hard w/controlar...$21985.00 EE e zl. RN + ine 
825... kweeet dees 2ST DORE ... 8719.00 PC-1. " w. -52399 o0 20 mag hard w/contraliur... 32595.00 ^ HC 3: 1 s P 00 
8S0....... =e. BORRO | pc U, uuu > saras no jram mim poe al mir. 
970 "+a pers 2- CALL PC-XL - een cii ' .23599.00 310A Amber Monitor $169.00 Pa a ADO Pri SR Onea. Aia $609 n= 
COMPUTERA 1520 py, .. 33499.00 DZY 100 Piotler. . $499.00 or ur 3.00 
OQA... ..... aa. a $1009.00 3630, . , esses. .85499,D0 Sum ¿as — ee PAINTERS 
80292... 2 Ene ies S2809 00 ALL ._....... n 4+ 4+, 5699.00 ABT RESEARCH, INC BPRONM 
Cyma Soltware .....-..- --- CALL 


SIX PAKPLUS.BAK: 


F7 itia ea... 1949.00 LEE FT, MX109, AXBO. 


M... ddkmeeLempe a it: ‚34095.00 


FABO. FK100 oe Mee baat reeves CALL 


clock seriali parelel. .... .$2B9.00 


a 00 MONITORS Clock serini.paralini.qarmaport. 5339.00 OKIDATA 
18062 oe ^ ^ TA y . 53390.00 AMOEK MEGAPLUAII.64K- 82. H3. 84. BZ. OS creas 4 » CALL 
1803 , 3 CALL 30065 ane 4 vee aswaa $149.00 clock. saria! parallel here -- $339.00 STAR 
| merta ome as === aQ0ÀA . J », $149.00 clock uerial.pangilal.gameporn. $379.00 STK 80 sns " a + see 51869.00 
TIOR, p , -6169.00 clock? sena! parallel. gamepon. 5419.00 
Gemini 10% nissai 4 5299.00 
MODEMS Colar herinn: s8279.00 | COMBOPLUS!I.&4K- Gemini 15. ii s sz a $478.00 
Color LpluB s toe ae 8299.00 clock aara) paraliel ss, ,..$299.00 Seria Board.. $74 00 
HAVES Color li oo.) , 5329.00 UOPLUBI- e. A 
Sman... eo. -- $919.00 Color IH us -...- .$549.00 clock, amisi parallel ........S145.00 SMITH CORON 
Smart 1200 is 200 Baud) . 2 no Color IW... ve» 5999.00 Clock. serial parallel garmeport.. 8170.00 ho Fila a nigros — 
rünograp T =. 4 teeeeon v he seeadm orot 
Miciomodam 106. ., ..$309 00 ——" — — ae m wass Trantor Faad... ¿. $115.00 
Micromadem l) —— t M Pes vet RH SITES C.ITOH 
Micromodem li (with fern)... 3299.00 m3. 13" A - i $159.00 NIICRO PRO Gemia... iaaa’ t » $709.00 
Sman Com! =, +  ...899.00 Pia 9" A ' ' $129.09 Word Star/Mail Merge =. 1 $319.00 ProwHterBS1OP — ,...—... $379.00 
Smati200B, .. , —. $469.00 1400 Color ., ... ^ ...929900 | (fester . , 5 s $299.00 Prowtitie 1350P ...,......., S&89.00 
NOVATION emer. Spm Ste.. ‘ $159.00 Starwriter FIOAGP ,.. ..,.$1148.00 
Pe ae nee , $119.00 Calter. |. $153.00 Printmesiar F10-55P ......91560.00 
Cal. , 8144,00 ZVM 122A.. sess 8119.00 MICROBTLIF Tractor Feed , , 51995.00 
= 4... am «4139,00 ZV 1206 -. $709.00 Ü Crmstak. 5, a + 3139.00 DAIS VYWRITER 
103 Smart Cal 4 — 8189.00 p amc à MICROSOFT 2000 Latter Qualliy.. ... 81149,00 
Appl Cat t" EI t- ee .. 5278 oD ! Grean d t ' SBS. Mulligan r te [| .s$1959.00 2500. ..N EW t("o*+eere...b tires AL, 
103/212 Smart Cat ,...., ..8839,00 9391 13 Color se. . $299.00 AGHTON-TATE Tractor Fend ves. os s 5100.00 
212 Apple Cal (l .... ... .. 8609,00 TAXAA D-Base il... ... ....,.-.-,-$478.00 DIABLO 
Apple Carii212Upgrade, . $309.00 12 N Green . 8129.00 lus 820, ., s 4049,00 
ANCHOR 12 A Amher Ar š ; $119.00 EssyWrlar II pe $309.00 5:10. ; 1 ’ ses re o SU 789.00 
Mark I IRS-232). + y ,... $79.00 PANABONIC EssvySpsilsr 5i 29,00 108 
Mare II {Ater}. . . S?9.00 TAI ZO AGE Drag $149.00 EnsyFilar , + + —— 8129.00 Caii far ALL Configurations on 
Mark 10 (T.U, "s bg CT 160 Cual Mode Color. $279.00 CONTINENTAL SORTWARE IDS PRISM PRINTERS. 
Mark IVICBA-PET}  , ...S125. Nec min i ' i 
1 E T E ws sus 
Mark VI ((BM-PC] ; $179.00 JB 1201 (asas arant ue T ALBO catus iue e- j 
SYNAPSE 80625, ..— o os £729.00 
Mark Vil [Auto Ana/Auto Dual) .. $319 00 AC 1212.. -s2—-.-- 8299.00 fus M 60 2510 $1449 00 
| Mare VIH .... .... .. . $289 00 JC 12-202 = ` a ...$229.09 (le Manager. — $119. m s» w sess = 
TR5.BO Color Compute; $99.00 JC 1203. , | ............8459.00 -—— — p= i 
9 Volt Power Suppl #9 00 3550.. ... 1 5,  ..$1789.00 
wien GORILLA 7710/7730... va _.$1999.00 
ZENITH 32" Green. .; new .&89.00 BMC 
AD! Letter Duality . 5699.00 
BROTHER 
co Vi p LJ TE A S Comntar lt Printar t £499.00 
TET rg ta e — CALL CABLES K COMAECTIONA 
“shen mr Alari to Paralipl, — 4. .... 829.00 
= : IBM Jaystick 855.00 Alari to Serisi... ... -.. ..929.00 
| o IGM Paddiss 829.00 Appi to Param — , , ...$69,00 
Las 73 Apple to Paralel/Graphice.. $00.00 
J 5! Ti-40 Apple lo Seral , ,  . . $89.00 
` H” COMPACT IBM ta Parallel — . .$35 00 
M, IBM to Serim 1 $39 O0 
HP 441 cv. >. $209.00 i CC n PLTE A mE m E w Parniiel io Paralisi.. .. $258.00 
Wa 75. s... ... k... B74an.0Q0 | mr rp d od Serial ip Serisi -- + š BO oo 
HP atc... Ms danh h Guapptar Plus . . 8120.00 
HP 10 .. 52. -L- — PR — $119.00 
HP iow p $59.00 = = PC-1500A 3165.00 | aisnia modem Cable... ..$29 00 
HP ISC " $9200 TIMEX "npe ceongputer = T. =: 
' uma s ` 
HP EC 892.00 BIINCILAIT2 5ag" PC-1gBBOA........ 588.00 CBM Pel to Parallél ..— , ..$99.00 
For MP41/41CV 4000 125 Printer/Micro Cae patte ,,, 5129 OO COM Pet to Senal..... . ...$89.00 
HE IL Cessatte ai Printer, 5359 OQ 168% Memory. ' BA4.95 152 Caseeiia Recorder  .,. 362.00 
Card Reader.. .. ... . 514400 2040 Printer ` wos -. . $09.06 155 BK FAM ,, , ou raoe 594.009 1ar2^ Address Labels(Tract Foec)..39.05 
ExtendedfuncnonsVodua. $64 00 Vu-Calc eere 817.95 158 OK FAM Battery | ..: .8)29.00 14" Report Papar(Tract Feed| — 524.95 
Time Module. ..... . $64.00 Mindwara Pomier .. $89.00 183 18K RAM ~.., .8139.00 Bv Bink Wit Pape(Tnact.Fead)..519,95 


= 


f-:90O0.648.5311 — | 


In NV call (7O2)5B8-56854 Order Status Number: 5886-5654 
Dept. 1001 P.O. Box S689, Stateline NV 69449 


Na ris&. no deposit on C.O.D. orders. Pre-paid orders receive [ree shipping within (he UPS continental United Statos with no waiting penod for certified checks 
or money orders. Add 3ón(minimum $5.00) shipping and handling on ali C.O.D. and credil card orders. Larger shipments may require additional charges, MV 
and PA residenis add sales Ina. All items subject to avallability and price change. We stock manufacturer s and third party software (or most all computers on 
ihe markel. Cail today l'or our catalog 


> FRANKLIN 
pum 


p 


ACE TOODO Coler Campitar 
ACE 1100 Grice & Coeds tor ACE 1 DDO 
ACE 1300 Computer wiin Dish Orive 
ACE FRO PACE 

ACE 10200 Diss Drive 
80 Column Card, ACE Cait & 


ACEWrHer tt 
MICmíRO-98CI 
Appie & Eranklin 
A2 k+a e ee t VENENUM VUE 
A40 Was vi » $349.00 
ATO .. .... ... ...... .$48589.00 
c2 Conirolie: . 2252 155), 829.00 
CAT Controles ........, »« 9289.00 

RAN 
Elda ((Apple/Feankiin) ...8279.00 
Elle il (Apolie/Frankiint. , CALL 
Ehie Hi [Appla/Franblin . CALL 
VIBICOAP 
FOR APPLE. IBM A FRANKLIN 
Vidax LE] + mepa pppn .$'89 oo 
initia... "TT oP ,S 189.00 
Vissglot... .......... | $159.00 
VIHM... -eer --- n -01 $89.00 
Le DR rr 1 - $229.00 
Visi&chadula. $229.00 
Desktop Plan... e— ..- 5o 5189.00 
¥rucale (Apptie. I8 M. com $179.00 
Viyicale 4 [IBM] ... ,,$209.00 
Vigicait Advanced tie... $309.00 
Stretch Calc.. . ., --- --- $43.00 
ILE it macys 
Leer Perlect Apple $109.00 
Cate Periact Appia. $75.00 


AXL UON 
Appia/Frankhn 1 2BK Aam . .$299.DO 
Appie/Frankiin Ram Disk ..$729.00 

Mec 
Huisa ri THI Fagiri Sorten 


[a YSTICKS 


2 0L 


Joystiek — ... . . $21 95 
Famous Red Bali.. . $23.95 
Power Grip — pessas .$21.95 
Three-Way Deluxe... $22.95 
AtensViC Trackball , .,834.95 
Apple Trackball " . $59 95 
KRAPT 
Atan Single Fire... . .$19,00 
Atari Gwich Hiner... »-+016,00 
Ápgpie Joystick " . -544.00 
Apple Padciliet HIE D 
APPLE/FAANKLIN 
1. Chopiifiat.. 420. ,..B827 00 
2 Danh Street Writer ,, ... $55.00 
3 PFS: Fite... e. . 989.00 
4. Visicale.. ve» .$179 00 
S. Hame Aecountant. ($55.00 
6 Tamon.. ... à . $20.00 
7 Mon Amazing Thing.. ..$28.00 
a. Visite... .... (swa .$189 DO 
9. Fethams 40 .. . $19.00 
10 Desd!ine .. .... | $38.00 
$341. PFS: Aapon ..., .. ...389.00 
12. Zorn LÍ ER TT coor re 20,00 
3 Frogger. kee. í ,«. .824.00 
14, Facemphar. `... 1... 924.00 
th. Sacopar Troops 61......832.00 
18 Dalila Drawing nee roseo Se, DO 


17. Castle Wollanstine.,..... 824.00 


18. Wayout ees sqe lie a 229.00 
19. Canyon Climber. . $19.00 
20 Band!is,.,. * doe $26.00 


In PA call (717)327-9575 


= COMPUTER 


= commodore 


CaM 
Lc 


— "599 


CBMG6«d "BME ,..S21 = 


vic 2o "EPPPEN D99 
CALL ON 
Executive 843 Portebla 


1SzwOColarPnnter/Plotier $169 00 


1825 BO Column Printar , $219.00 
1526.. i e. -5319 00 
1530 Daltssetie... ..., ..$69.00 
1541 Single Disk Orive , .9249.00 
!BOO VIC Modem. ... . £59 OÜ 
1850 AD/AA Modem . $85.00 
1701 14° Color Monitor , . $249.00 
Pal 64. - |, $569 00 
Pel 4022 E $595 09 
COM B032. i $5938 00 
Super Pat , %999 00 
128-80 = 37569 OO 
BX256:60 ' woe 8968 00 
2031 T iss) $290 00 
4040. . 8699 00 
posQ zn $949 00 
8250 $1199 OO 
9060 ... $1999 00 
9090 $3199 00 
4023. i .43379.00 
6400 " $1399.00 
64K Upgrade $269 00 
Spali Master , " $149.00 
-Asm YT $545.00 
Silicon Gllica $749 00 
Tha Manager - 4209 00 
Salt Rom $128 00 
Jinaam . ` -CALL 
Tan pose a4 i $139.00 
PROFESSIONAL 
yim 
| Word Pro 2 Plus . .. $!59.00 
Word Pro 3 Pius. . , $189.00 
Word Prg 4 Plus. $279.00 
Word Pro 5 Plus... .. $279.00 
IntaPra ' $179.00 
Agministato; . . . .8399 00 
Power... s. ae , 879.00 
Ward Pro 64 Plus ror 365.00 
CAROCGUO 
far VIC gO/G4 
Ligini Pen .. a ` i ,B32.00 
Cassatte Interface oor =- 828 00 
Páraligl Ponte ininriaca 569.00 
Iinj Eapana (stertace(70)  ,$32 00 
Enigi Eapans.lsiovtace |10 . 379.00 
C.M.Q. 
cam 6a 
1. Word Pro 64 TTTTTITEPTT 865.00 
Ë. jumpemnan,............ ae , $29.00 
3, Gort (20/64). ..-....... -$14.95 


4. Microspec Data Gase 64 ., $69.00 

5. Logo 64..............., ... 839.00 

6. Microspec Gan. Ladger&A... $79.00 
52 


T Zork Hires ceras 9.00 
A. Frogger (64),...... . .. .$23,00 
9.Quick Brown Foa (20/84)  .$49.00 
10 Shamus .... . . .$29.00 


11. Ongadtine, . EZZZINIIETEII) s... S29.00 
12. Agsemblar a4 aces sas. 914,95 


13. Zork u.. , s= y... were $28.00 
14. 3:D Man wwe bh. » 4814.00 
15, Protector sorores acie BO. OO 
36. Starcross . caccecss---- $28.00 


17. Easy Mail 64 pow "EET 18,968 
46. Greve Robber tont + ee | | 1 Q0 
39. Wall Street . ^ 819.00 
20. Trash Man -+.- -832.00 


Ag 


ATARI 


ATARI GOOXL............4149 
ATARI &B8OOXL.........»».SB52669 
ATARI 1980O0XL..........CALL 


ATARI 400 ............... GALL 
ATARI BOO ............... CALL 


1016 Program Recoroer.. .$74.00 
102040 Col. Prntar/ Piona: ..$249.00 
1025 BO Col Printer... , $449.00 


102? Letter Quality Printer . ,. 9299,00 
1050 Disk Drive .. £379.00 
1030 Direct Connect Modem ..CALL 


CX30 Paddies ' $12 DG: 
CX40 Joystick . .. (0 1.88.00 
Cx42 Remote Joystick. . CALL 
CX7? Touch Tabel , 369.00 
CX&80 Trah Gall 449,00 
CKAS Keypad m £105.00 
CX41B Home Manager . 369.00 
CX48B Communicator (| . $229.00 
KX7098 Alati Accountant .. 3209.00 
KX7T101 Entertainer... $858.00 
KX7102 Arcade Champ $75 60 
ALIEN 
Atari Voice Boa . 5119.00 
Appiè Voice Box $149 CO 
MEMORY BOARDS 
Aston 32K Ram $58.00 
Azion 486% Ram ... .5S99 00 
Anlon 128K Ram . ' $299.00 
intac 32K Board. . -.. $59.00 
Intec 48K Board... £85.00 
Intec 64K Board (400 oniy) 399.00 
intec Rea! Time Clock $39.00 


Mek & CART HOLDERS 


Fügen Fie 10 . - $4.00 
Fhpn-File 50. . . < .819.00 
Fipan- Filè 400/800 Can , .519,00 


TOP 80 


-— Crush. C ble & Ch $24.00 
4 Donkey Kang... s.» ..838.00 rum amp. , 
2, 7 iiia ven =.. $29.00 22. Wiyout.. , s» , s , $27.00 
3 E.T. Phone Home .. 99.00 23. Zork ti » « $29.00 
4 Minar 2040er a ...$35.00 24, Visicaic / 1 8159.00 
§. Dig Dug , eee $33.00 25. Atari Writer - $79.00 
5. Choplitier. as 929.00 26. Three Littte Pigs .... 52500 
T. Donkey Kong. Jr... ṣe- $39.00 77. Upper Reaches al Apahai. .$16.00 
B, Canyon Climber... ... , 825.00 38 Sterbow! Football $24.95 
g, Snooper Troops 82 , ....934.00 29 Dreibs ,. . -- $26 00 
10 Word Wizard t... $59.00 30. Protector , $34.00 
1t. Picnic Paranoia... ..-.. $34.00 41 Frogger. — ort og » « 825,00 
19. Jumpman ,.. .$29.00 32, Lunar Legper..... . .. $24.00 
1:3. Shemue . ..o» — 0534.00 33. Wizard of Wor ' $34 00 
14. Letter Perfect $109.00 3⁄4. Kindercomp. .., -$71.00 
15. File Maneger BOO, .$69.00 15, Moon Bhutite a. $22.00 
18. PrepiiB., " . 5294.00 36 Home Accountant $55 00 
47. Raira Charu ' ». 825.00 3? Tempie of Apahe: . .329.00 
1B, Blad’ Biati Mole. . ...827.00 38 Spell Wizard i .. $38.00 
19. Pac Man aeos vo ...$33.00 49. Naulrdus  .. $26.00 
#0, Baja Buggies " ..$25.00 40. Q'Ritey's Mine $22.00 


= ë A518 


1-800-233-8950 


IL OR 


ATARI HOME COMPUTERS 


" ci "T 


8) (v5 (oy i», = no 
ZARAR Annn 


DISK DRIVES FOR ATARI 


ATB8-S1 . 
ATBS-ÀT.. .. .. 
ATBS-S2 

ATAB-S! PD. 
ATBE-S2 PD... 
EA 
AT44-81. , 
AT44- 52. 


TEXAS INSTRUM ENTS DRIVE 


TX 99-51 


ige t 


RANA 
1000 Alan Disk Crive . 


FLOPPY DISKS 


Ó. 


te e+e 


ee ("ü= * E 


MAXELL 
MO-$... s. o1 $32 CO 
MO wc ae * S44.00 
FOB] ~- s- «840.00 
FO-216" 0$ 00}. . . ..850.00 
ELEPHANT 
Sya" 8S So. wees bata 818.095 
5w 85 DO T" $24.95 
54" DS DD eons $29 95 


HEAO 
Diak Head Cleaner , 


$389.00 
.. 4 8289.00 
.. $589.00 
' 8469 00 
-$5669.00 
.$139.00 
8579,00 
» $968.00 | 


+ 1 


P. 


, $349.00 


pt r 


$119.00 


Order Status Number: 3397-9576 


Dept. 1001, 477 E. Third Street, Williamsport, PA 17701 


intasenstianal Ordarea All ehipmenis oulside the continental United States must be prepaid by certifig 


heck only, include X 


| minimom $5.00]8&mnippesng 


and handling. Educational Discounts: Addilional discounls ane available from bon Compuler Mail Onder locations to qualifiadi Ediucalronal Insiitubigms 
APO S FPO: Add minimum $5 00 shipping and handling 


Circle 111 on inquiry card. 
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F, 
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These people represent more than one million customers who count on Emery to deliver everything from a 
contract or a computer chip—all the way up to a large automotive part. 

No matter what America’s shipping needs are, Emery provides reliable, on-time delivery to over 96,000 
communities across the country Emery features next day service with your choice of AM or PM delivery times. When 
savings are more critical than time, we offer a second day service, too. 

And in an emergency, one call will speed Emery Same Day Service into action—with results by the end of the 
same day In addition, Emery can deliver to thousands of locations outside the United States. With Emery First Class 
International Service, for example, you can ship any size package to major European cities, door-to-door — within 
forty-eight hours. So whether you send one contract a week or over a 
hundred packages a day Emery can deliver. Call your local Emery 
office today and find out how Emery has earned the trust of = 
successful businesses all over America. © Emery Worttwide 1983 
Circle 174 on inquiry card. 


Simplified Program 
Interfacing 


By using jump and data tables, this technique overcomes the 
drawbacks of traditional methods of interfacing programs 


You can employ a programming 
technique based on jump and data 
tables to simplify the interface be- 
tween two programs when at least 
one of them has fixed entry points 
and data addresses. Most of the ex- 
ample programs presented here are 
written in BASIC and execute USER 
calls to assembly-language subrou- 
tines. Although these programs use 
Microsoft BASIC and Z80 mnemon- 
ics, you can easily adapt the tech- 
nique to other languages or proces- 
sors. The versions presented should 
suit the needs of both cassette and 
disk users. 


The Standard Interface 

The most obvious, hence most 
common, technique programmers 
use to interface a BASIC program to 
assembly-language subroutines is 
shown in listing 1. The BASIC pro- 
gram calls each assembly-language 
subroutine directly at the location at 
which the routine resides in memory. 
Typically, data is passed between 
programs using BASIC PEEKs and 
POKEs to data areas located some- 
where within or following the sub- 
routine that uses the data. This com- 
mon technique produces functional 


by Raymond F. Irvine 


programs; however, it is cumbersome 
to use during the development and 
debugging process. Usually, any 
change to an assembly-language 
routine results in the shifting of ad- 
dresses following the change. This 
shift, in turn, frequently affects 
BASIC entry points and data-transfer 
locations. 

Listing 2 demonstrates how adding 
only one line of assembly-language 
code can force several changes to a 
BASIC program. This need to modify 
the program can be a nuisance, es- 
pecially to cassette users who do not 
have the option of using hexadecimal 
notation in BASIC and must convert 
each address to decimal form. Be- 
cause the typical process of testing 
and debugging a program results in 
several such iterations, any means of 
reducing the impact of assembly-lan- 
guage changes on the BASIC inter- 
face makes the overall task much 
easier for the programmer. 

The standard technique is ineffi- 
cient because the programmer is 
making direct calls to routines that 
are embedded within code that is 
subject to frequent changes. This 
situation is similar to the one that 
confronts a programmer who assem- 


bles his programs by hand or who 
uses a simple assembler that does not 
recognize labels. Each time he 
changes some code, he must update 
addresses throughout his program to 
compensate for his changes. The use 
of such direct references to address 
locations forces the programmer to 
assume this time-consuming chore. 
On the other hand, an assembler that 
allows use of labels permits a pro- 
grammer to concentrate on his pro- 
gram and to use labels that indirect- 
ly refer to memory locations; the 
assembler itself keeps track of the ad- 
dresses. Although the technique pre- 
sented here doesnt provide labels 
that can be recognized by both BASIC 
and the assernbler, it does make use 
of a form of indirect addressing that 
lets the assembler do most of the 
work to virtually eliminate the impact 
of assembly-language changes on a 
BASIC program. 


Jump and Data Tables 

The BASIC/assembly-language in- 
terface can be improved by restruc- 
turing the assembly-language pro- 
gram with the addition of a jump 
table and by consolidating all address 
locations used to pass data between 
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programs into one data table. These 
two tables are placed prior to any of 
the assembly-language routines to 
rotect their locations from being ar- 
itrarily moved as the assembly- 
language routines are altered. All 
BASIC PEEKs, POKEs, and USER 
calls are then directed through these 
tables. Listing 3 demonstrates how to 
implement the tables in the assem- 
bly-language program and how they 
should be accessed from BASIC. 

The jump table becomes the first 
part of the assembly-language pro- 
gram. This table consists of a series 
of jump instructions directing pro- 
gram flow from the entry points to 
the actual routines to be accessed 
from BASIC. When the BASIC pro- 
gram initiates a USER call to an 
assembly-language subroutine, pro- 
gram execution transfers to the jump 
table. Because the assembler auto- 
matically updates the destination ad- 
dresses of these jumps, a set of en- 
try points has been established that 
does not change regardless of how 
many times the actual locations of the 
subroutines are shifted. 

All data locations that are to be ac- 
cessed by BASIC PEEKs and POKEs 
should be placed immediately follow- 
ing the jump table. By placing these 
data locations before the assembly- 
language routines, the data table has 
also been protected from any changes 
made to the routines. If it becomes 
necessary to add new locations to the 
table, they should be placed after the 
existing entries in order to preserve 
the existing locations of the 
addresses, 

If you want to add new routines to 
an assembly program, make sure 
you've reserved space in advance by 
extending the jump table with spare 
entries pointing to either dummy ad- 
dresses or a return instruction. For in- 
stance, a jump table for a BASIC in- 
terface can be created with 10 entries, 
one to co ond with each of 
BASIC's  USERO(X) through 
USER9(X) call instructions. 

Listing 4 shows the assembly pro- 
gram with jump and data tables after 
one line of code was added to a rou- 
tine, While all addresses after the 
new line were changed, the BASIC 
interface through the jump and data 
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tables remains the same. 

We have now defined a structure 
for assembly programs that virtually 
eliminates the need to change BASIC 
USER calls, PEEKs, or POKEs in 
order to accommodate modifications 
made to assembly-language routines. 
This technique also makes it easier to 
define the BASIC/assembly-language 
interface in advance, producing the 
additional benefit of reducing the ef- 
fort required before concurrent devel- 
opment of BASIC and assembly-lan- 


guage programs càn begin. 


More USER Calls 

Jump tables are most effective 
when the BASIC interpreter is ca- 
pable of making multiple USER calls. 
Most cassette BASICs provide only 
one USER call, and in some cases 
even the 10 USER calls of disk BASIC 
are not sufficient. Listing 5 presents 
a method of using a data location as 
an index to expand the number of 
USER calls available from BASIC to 
255, when a 1-byte index is used. 

To use the CLCINX routine (see 
listing 5), define the first entry point 
(ENTRYO) as the index routine and 
define the first (or only) USER call at 
this entry point. Then POKE the in- 
dex location (INDEX) with the 
number of the desired routine (1 to 
255). This number is determined by 
its order in the jump table, with the 
first jump (to CLCINX) being number 
zero. When the USER call is ex- 
ecuted, the CLCINX routine calcu- 
lates the proper entry point into the 
table and transfers execution to that 
address. 

The CLCINX routine works by tak- 
ing the number stored in INDEX and 
using it to form an offset to determine 
the appropriate jump-table entry 
point. This routine first checks that 
the index number is not zero. If zero 
were allowed, an endless loop would 
occur because the routine would 
repeatedly access itself, After this 
test, the number is tripled because 
each jump instruction is 3 bytes long. 
This result is then added to the ad- 
dress of the first jump instruction 
(ENTRYQ) so that the HL register pair 
holds the address of the desired 
jump-table entry. Program control is 
then transferred to this address. 


Assembly/Assembly Interfacing 

The examples and descriptions pre- 
sented so far in this article have dealt 
with the technique of interfacing 
BASIC programs to assembly-lan- 
guage subroutines; however, jump 
tables are also very useful when 
you're interfacing two or more 
assembly-language programs. One of 
the most common examples of this is 
in the implementation of the BIOS 
(basic input/output system) for Digi- 
tal Research's CP/M. 

The CP/M BIOS contains all the 
code required to configure the system 
to a specific hardware environment, 
By using a jump table (listing 6) to 
provide the interface with the stan- 
dardized portion of the CP/M system, 
Digital Research significantly reduced 
the amount of effort otherwise re- 
quired to implement CP/M on a 
specific system. This certainly has 
helped in establishing CP/M as a 
de facto standard for 8-bit micropro- 
cessor operating systems. 

Another common use of jump 
tables is in monitor or bootstrap pro- 
grams. Usually, the first entry point 
is accessed by a power-on jump or 
another absolute jump rather than a 
subroutine call. This allows the pro- 
gram to operate on a stand-alone 
basis. Routines within the program, 
such as console I/O, primitive disk 
1/O, or tape I/O, are made available 
as subroutines to other programs 
through the jump table. 


Summary 

The techniques presented in this 
article are relatively easy to apply and 
will relieve much of the frustration 
and busywork typically required 
when interfacing between two or 
more programs. The examples are 
simple and general enough for adap- 
tation in most situations; however, 
you sacrifice a small amount of 
memory (30 bytes for a 10-entry jump 
table) and a few microseconds of ad- 
ditional time to execute the jump 
instruction. = 


Reymond F. Irvine (646 Pearson Rd., Port 
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FOR ONE 


HALO OF A DEAL 


DISKETTES 


Dysan SS/DD. *€4$ € a n à üa q asan nt 44 par 37.00 
Dysan DS/DD eausanannedaearkete . 42.98 
Verbalim SS/DO . ............ cen 23.95 
Verbalim DS/DD ,..........« serea: 39 00 
Elephant SS/DD ............... wees .22 95 
Elephant DS/DD ...,..........,..,...2800 


DISKETTE STORAGE 


5 1/4" Mini Plastic Case- p, .......185 
5 1/4" Protector (50 Disk) .,,... - .16.50 
&" Protector t50 Disk) Pe ee eer a ere 18.50 


MONITORS 


NEC 12" Hi-Res Green.,.......... 158.00 
NEC 12" Econo Green ............ 11500 
Sanyo 9" BAW ....... an 138.00 
Sanyo 9" Graan ..... pm 149.00 
Sanyo 12" Green ....... sao cose 39.00 
Sanyo 13" Golpr............... ees 399 00 
USI 12" Amber (Gold) eka à tens 159.00 
Amdek Color |, ,,......... .. .... . 226.00 
Amdgek Color tl... ec. caer ence rene 739.00 
Eleetrohoma 13" Hi-Res..., .... 699.00 


PRINTERS 


NEC BO23 aan ee oe c + 473.00 
NEL. 7710 ........--22a2a43 à 6 as SOOO 
Okidata Microline 82 ,,.,,........, 499.00 
Okidata Microlina 93............,, 879.00 
Smith Corona TPI ...,...... s... 545.00 
Star Micronics Gemini 10X ......... 269.00 
Star Micronics Gemini 15 ,........ 325.00 


PRINTER BUFFERS 


Microlazer BK ..... ...asos sa 422 129.00 
Microbulfer 16K ...,...... cab ss 209.00 
Microbuffer 32K ....... Ada MM E , 224.00 
InLine BAK ............. sens 224,00 


MODEMS 


Novation AppleCalll,.......,. ,. ia 279.00 
Novation 212 AppleCat..........,. 569.00 
Novation 212 Add On .............. 335.00 
Novation J-Cal .....,..... s 119.00 
Hayes Micromodem tl........ .... 279.00 
Hayas Smarimodem ...........-.. 209.00 
Hayas 12008 ..... . 44 sitse- . 48800 


DISK DRIVES 


Micro Sc: A40 W/O Cant.,,....... 350.00 
Micro Sei A40 WiCont |, ......... 429.00 
Micro Sci ATO W/O Coni .,.. .... 488.00 
Micro Sci A70 W/Cont ....-....... 569.00 
Rana Drive W/O Cont... car , . .. . 339 00 
Rana Druwa W/Cont ..... .,,....., 409.00 
Rana Disk Controller Card .,........9500 
Tandon TM-100-2................. 239.00 
Tandan TM-55-2.... ...:5. «oce. 239.00 
Winchester B02 .......... eas pees. 77600 
Winchester 603 wearer ad dd tebe ikha 873.00 
Winchester 603E .,,.,.,..... .. 97100 


HARDWARE 


ABT Keypad (New) .,,....5.--......9800 
MSR Superlerm BO x 24 . .... .. 248.00 
M&R SuperMod RF Modulator... 23 00 
TG Game Paddles ..,........... I. 28 50 
TG Joysticks a, ........ l... r usai. ea 39.00 
TG Select A Port * 5» BUM q ú ú Ú fF H$ hhi bü ú 39.00 
Adam & Eve Game Paddies ..... . 26.50 


CALL US. 


Vidax Keyboard Enhancer t)...,... 115.00 
Vidax Function Strip ........ .,... 89.00 
Vidax Soft Swilch ,....... uus 27,50 
MicroSoft Ram Card sess ess- 79,00 
MicroSoft Z-80 C/PM Card .....,. 244.00 
MicroSoft Permium Pack... .. .... 489.00 


CALIFORNIA COMPUTER SYSTEMS 


7730A Asyn.S. Interface Peto eer ruadca 126.00 
77012A Syn S. Interíace ...... .. 146.00 
7721A P. Interface Sid. . AL 98.00 


MOUNTAIN COMPUTERS, INC. 


GPS Multi Function Card, . eee. 130.50 
Music System w/Soltwars . . 308.00 
ROM Plus w/Keyboard Filter +... 155.00 


SOFTWARE 


Magic Window.... poeseee 74.00 
DBase 1l (2-80 Card ReqJ. A ave 424.00 
Home Accountant .,...., ....... 55.00 
Easy Writer Pro... ca ,..v i. a  a]s 129.00 
Easy Mailer PIS cres CEMPDIMEMNEX 107.00 
Lisa 2.5 EEEE EEES €8it3bj95b4( ntt: wx à 55.00 
Screenwriter I., -+i tote 95.00 
PFS Report....... srireesaz4 7400 
PFS Filing System . oo yas s... 7900 
PFS Graph ..ncecacietacreesterese (900 
Z-Tarm (2-80 Card Req.)...,.... . 74.00 
2-Term Pro (Z-80 Card Req.) .., .. 124.00 
AGCII Express.............. es... 65,00 


ASCII Pro ....... . secs. 90.00 
Transend Îl.. -eorne et ieee » 19500 
DB Master... ... "TI 154.00 


DB Master Utility | or II «esai 65.00 
DB Master Graphic Process .,..... 69.00 
SuperCaie se cercacssnppsvenrttere 127 00 
SuperCale I) ... r 2. ... n. . . a... 172.0 
VISI CORP. 
VISIPIOR C.J ccdeasavasssastaeneyeas TOGO 
VIATA Loeesessaethrshsrsochméen UA 
VisiTrend/Plot ........,.,..  . . . . 219.00 


VisiDex,..... s. P n IDEE. 5 

VisiGale ........ wir)? daav^"üHdr 184.00 

i25 Br AX HCM M aras 184,00 
MICROPRO 


Desk Tap Ptan Il.. sesiuni k a ña VEN 
WOrdMBr ,.......... 4. s... .-. ... 257.00 
Mallmerge_............ .. is... ona 169.00 
Spelistar .......... u... i. r. eee 169.00 
Calcstar......,... 1444) ee 104.00 
Datastar.. 2. cece IVa n oo. wets 195.00 
Suparsomt .... .. 7. nese rene nne 169.00 
APPLE GAMES 
Raster Blaster ........ s.s... — 2050 
Swashbucklgr ....... ons 20,00 
Snack Attack ,...,.. s... s... 19,75 
Deadline 4V45*Téwóéxn»llhtyid €5?148 t| an 32.75 


Zork ! or ti Poe mea PECK RH TOR aoa 26.50 
Pool 35 "-** tretos x+ aan .. 23 00 
Frogger -sapinea »agejasapirpk A 


MUSE SOFTWARE 


Robol Wàars........ ees | AE CO 
Three Mile island .,..... cc cence 2975 
Castle Wolfensiein ,.,, omen — MEETS 
ABM + L w -m* b, « k 4 * * 14» 19.00 


BRODERBUND 
Bandits, ki ox woo €x EORR k. RR mM 24.00 
Chop Liftgr ........ WoW É W é à é w M ú“ `. 24.00 
Midnight MEDIC s scce creer nte pie 24,75 
Apple Panic M é n hi 4 4awqhañphuabkbibihbihkapqs 22.75 
Galaxy WEB, asi si is sus ssi 19.25 
Space Quarks sat t .. ú. ú a E OF tr 19,75 
ON-LINE SYSTEMS 
Frogger 253954 —-"ETH""RERSPRHHM*"m» Ld ap, 24.00 
Crossfire ...... E me. ea. Ba 
Wizard & Princess ......-.... ..-. 2650 
Missile Delense.......... ¿Waaa Vio 
Sottporn Adventure ............... 23.00 
Threshold ú. en at meee ee ee ew á . á . Án d 28.75 
Time Zone wi... ë +ú... eer bt ower +. 65.00 
Ultima | e od a WE Pu eee Pe 39.00 
Jaw BrƏñk0r...........s sa... . .. 2l 75 
Sa0068098g. s. 0. l. z. 1. TRSO 
Cannon Ball Blitz .,,.............. 23.00 
SIRIUS SOFTWARE 
SPEAKS . nace san encannpascannee 22.75 
SPICA EGGS ,.....as-. s. umasa ss... BESS 
Gorgon Li wau fq €"W* 9?" ARR RET ARX RP RET ae 29,50 
Baman J) ha n aah 23.00 
Jellyfish a ............. ee sa IS ZS 
Fly Wars ....... — i SMS tales. TE 
Bea RY... .. u uu l. Ai. a. n. S Um 
Lemmings ....... Poco epee. = . 1975 
CGyclods ,..... w... eee eee 4... 19.75 
MICAO SOFT 
Typing Tutor H ......... . usos 1975 
Olympic Decathlon wscccsueres ss) 24.95 
EDLI-WARE 
Algebra B+ "+n ert RSF LE S S E SEE E] a 27 95 
Compu-Read . Co oe E E ee E E | 2195 
S.A.T Work Skiti, mepa khm agp Fue 34 00 
PBEBOUE akl dieas As r2 DEIN 


ANGEL/s 


COMPUTER PRODUCTS, INC. 


(213) 891-5546 


All products guaranteed to be new 
and free fram defects in material 
and workmanship for 30 days. 


MasterCard and Visa accepted on 
all orders at no exira charge. 


$3.00 for standard UPS shipping 
and handling on orders under 50 !bs., 
delivered in the continental U.S. 
COD up to $30000. Call for other 
shipping and handling on FPO, APO, 
foreign. and orders over 50 ibs. Cali- 
fornia residents add 6.5% sales tax, 

Prices quoted ara for stock on hand 
and subject to change withou! notice. 
Limited quantities on some items. No 
returns on software that has been 
opened. 


YOUR SATISFACTION IS OUR MAIN CONCERN 


CP'M 15 à rogisiered trademark of Cigite! Fiesearch 
Circle 36 on inquiry card. 
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Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph- 
ics database program specifically 
designed for the personal computing 
environment. STATPRO " provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro- 
gram! STATPRO requires no pre- 
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man- 
ipulation, statistics, and graphics 


power of STATPRO. 


STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO's searching 
capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 


Statistics Modules Menu 


A) DESCRIPTION 
B) REGRESSION 
C) ANOVA 

D) TIME SERIES 

E) MULTIVAR 


(ESC)) Exit to Master Menu 
Choice — )| | 


Transformations and over 400 
conversions are available. You can 
place the results of these transfor- 
mations into the same field or any 
other field in STATPRO's database. 


STATPRO is a trademark of Wadsworth Electronic i. Company. A 
of] 


Circle 503 on inquiry card. 


The most com 
statistics and 
ever developed for 


prehensive 


STATPRO offers a comprehensive 
collection of statistical procedures. 
The statistics component of 
STATPRO contains a multitude of 
rocedures, grouped into the fol- 
owing modules: 
Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 
ion: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 


Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal sua size 
and non-parametric ANOVA. 


Time Series: Moving averages, 
multi-stage least squares, fitted 
A e and trig functions, 
additive and multiply forecasting. 


Multivariate: Principal components, 
factor, orthogonal factor, oblique 
factor, pair-weighted cluster, dis- 
criminant function, multiple con- 
tingency, and canonical correlation 
analysis. 


STATPRO provides graphic 
representation of your data in 
minutes. 

STATPRO graphics plot al? the 
results of your STATPRO statistical 
analyses including scatter, triangle 
regression, and box plots; pie- 


nternational Business Machines, Corp, 


ive |) and sophisticated . 
graphics IM database workstation 
the personal computer. 


charts, histograms, and dendo- 
grams. Further, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 
You can also edit using paddles, 
joystick or special graphics com- 
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limits. 


You can pe graphics on a 
disk for a multiple color “slide 
show” presentation, or print them 
out through a variety of compatible 
printers. 


STATPRO documentation wraps 

up the ip 

on STATPRO software is 
essentially self-documenting, com- 
plete print documentation is pro- 
vided. This includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 

User's Guide for each STATPRO 
component. 


STATPRO currently runs on all 
versions of the Apple" II personal 
computers. It will Se available for the 
IBM" PC in September. 


To find out more about Statpro: 
The Statistics and Graphics Data- 
base Workstation, contact your 
local dealer, or 


Call us toll-free at 


800-322-2208 
In Massachusetts call (617) 423-0420. 


You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 


T ] Wadsworth Electronic 
Publishing Company 


Statler Office Building 
20 Park Plaza, Boston, MA 02116 


leisa qu trademark of Apple Computer, Inc. IBM is a registered trademark 
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. THERE'S NO OTHER COPIER 
v ON EARTH LIKE IT. 


a It's only fair to warn you. 
T The first few times you use the new Minolta Beta 450Z, you will simply be 
.- astonished. 
"a" The 450Z does things no other copier has ever done before. Because it has 


features no other copier ever had before. 
, Like auto magnification. Which allows the 450Z with its automatic document 
° Jeeder to take a stack of different size originals and automatically reduce or 
enlarge them to uniform size copies. A feature that will make life considerably 
easier if you have to make presentations or produce reports. 
If, on the other hand, you simply want to make copies of that stack of 
EITHER different size originals, the 450Z has auto paper 
select to automatically select the correct 
paper size. 
Like other copiers the Beta 450Z lets you 
choose from four preset image sizes. 
But unlike other copiers, it has a unique 
variable magnification zooming lens that gives you 
a virtually limitless range of copy sizes. 
Because you can program any sizes you like into the 
4507. From almost 50% larger than the original to 50% smaller. 
The 450Z does other wonderful things, like "beeping" if you 
| forget your original on the machine. 
NT And if you leave your copies in the sorter, the 450Z will call this 
to your attention with a flashing light. 
There is also a remarkably specific self-diagnostic system that allows you or 
the serviceman, on the rare occasions when you will need him, to quickly find 
ja and correct any difficulty that may occur. 
In addition, Beta has a unique, dependable toner cartridge. For an easier, 
clean hands operation. 
If you need to expand capacity with an automatic document feeder or sorter, 
° the 450Z has a full system of design-integrated accessories. : 
And because they're made only for Beta they give Nap eet 
you smoother, significantly more trouble-free operation. < - e a: of the new Minolta 
If you don't need reduction, enlargement or auto wo — ——— 
magnification, but want the other advantages of Beta, 
ask your dealer about our Beta 450 
(without the Z). 
Either way you'll get copies that 
are out of this world. 


For a demonstration of the 450Z 


Tid 

Company. 

Add 

City — ÁX— — — Stute ———— 


get in touch with your Minolta dealer. P EM 

Look in the Yellow Pages under the E——— Business Equipment ONIO ge”. | 
Minolta trademark. Or call toll free b d dine 24 9» 
800-526-5256. In New Jersey, | | 


MINOLTA 


Circle 313 on inquiry card. 
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| 

| 
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| Zip — Telephone. l —— ! 
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Everybody's making money 
microcomputers. 


selling 


Somebody s going to make money 


servicing them. 


Now zm Trains You At eamm To 
Make Mon Servicin 
and a intbertonal S" 


and Small Business heel 

Seems like every time you turn around, somebody 
comes along with a new computer for home or business 
use. And what's made it all possible is the amazing mico- 
processor, the tiny litle chip that's o in itself. 

Using this new technology, the industry is offering 
compact, le computers that handle things like 
payrolls, billing, inventory, and other jobs for business 
of every size. perform household functions including 
budgeting, environmental systems control, indexing 
recipes. And thousands of hobbyists are already owners, 
experimenting and developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth factors influencing 
the te ck for oes computer 
technicians. The US. Department of Labor projects over 
a 600% increase in job openings for the decade, Most 
of them are neu jobs created by the expanding world 
of the computer. 

At Home 


Learn — 
to Service Comp 
NRI can train you for this exciting, rewarding 
Held, Train you at home to service not only micro- 
computers, but word processors and data terminals, too. 
Train you al your convenience, with clearly written 
"hite-size " PEE 


without going to classes or qui 
maecenas 


demi 


bilities and features to perform a host of personal and 
business functions. No other small ter has so 
much software available for it, no other Is used and 
ole 7 la Np r 


ad prem ecd pee Unde Mt 
anned training, you even install a dink drive 

rop ca son Lg be Deer 
also comes as part of your course, you build 

and study circuits ranging fram the simplest to the most 


EMO | 
i 
t d 
I ri 
ar 
i + 


Same Training Available With 


4 AS 
TRS-80 Color Computer as an alternative to the Model 4. 
The same technique for getting inside is enhanced by 
using the new NRi-devel Computer 

Access Card. Only NR] offers you 

a choke to fit your specific 

training needs. 


— 
service facets of all of malay computers Youre ae 
take your place in the new electronic age. 
Other Opportunities 
NRI has been giving ambitious people new elec- 
rag fon 1914. by Ure e riam 
‘Audio Systems servicing with training on our 
exclusive Heath/Zenith computer- patel 25" 
color TV. .. Industrial Electronics, Design 
ogy.. and other state-of-the-art courses. 


The Catalog Is Free. 
The Priceless. 
Send the card for our 104-page catalog 


showing all courses with equipment and complete lesson 
— There's no obligation other than to yourself. See 
NRI can help you take advantage of the exciting job 
and earnings opportunities In the exploding field of micro- 
computers. — asap please write to us. 


cuit 
Jil. aan ngon, Dc AX 
We'll give you tomorrow. 


Meca C Continuing 
NE uae La 
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The IBM Personal Computer Work Station. 
It’s optional. (But essential.) 


Now, we could hard-sell you on its features. Or 
we cuuld soft-sell you on its virtues. [nstead, 
we're going to level with you. 

You don't have to buy it. 

But we have a hunch that the more you know 
about the IBM Synergetix? PC 
Work Station the more you'll e 
wonder how your business ever 1 
managed without it. E ws 

Necessity was 
surely the ; 
mother of i 
this inven- 
tion. 

For as L 
more and more $ 
businesses come to rely on the personal com- 
puter, new and extraordinary demands are being 
placed on the work environment itself. 

The IBM PC Work Station was specifically 
developed to meet the challenges of today's tech- 
nology. And scientifically designed to satisfy the 
various needs of the people who use it. 

It's not just another pretty desk. 

First and foremost, the IBM PC Work Station 
provides a convenient and compact work space 
that instantly opens up to expand your work 
ürea. 

In addition, the IBM PC Work Station offers 
added mobility for your personal computer. So 
you get more mileage out of your invest- 
ment as it moves from office to 
office, person to person, solv- 
ing problem after problem. 

And since your personal 
computers are as vulner- 
able as they are valuable, 
the IBM PC Work Sta- 
tion also functions as a 
security device. 

it deters pilferage by 
providing a self-con- 
tained lockable storage 
compartment for your 
CPU, software, key- 
board, printer, pro- ` 
xram books and diskettes. 

It also protects valuable information, prohibit- 
ing unauthorized access to confidential computer 
data by keeping it all secure under lock and key. 
Circta 217 on inquiry card. 


Last but not least, the IBM 
PC Work Station is 
human-factor engi- 
neered to meet IBM's 
strict ergonomic 
standards for 
operator 
comfort. 
For as you 
know, the 
more com- 
fortable | ç 
people are, the more productive they can be. 

There’s one more important feature to our PC 
Work Station. It comes equipped with the added 
assurance of [BM quality. But then, that comes 
standard on all IBM products. 

If all this hasn't convinced you that our PC 
Work Station is as 
essential as it is excep- 
tional, we're sure the 


9. price tag will. And 
| N^ IBM's quantity dis- 
counts make it abso- 
lutely irresistible. 


To find out just how 
irresistible (or for additional information) call 
IBM Direct toll free at 1 800 631-5582* ext. 40 or 
visit one of our IBM Product — 


Centers. Or send in the coupon 
below. 


pP y 


— 
The IBM Personal Com- ! | 

puter Work Station—busi- | 

ness people are finding it’s | 

one of those luxuries they 

just can’t live without. | 


= = = | 
— = ç PATENT mie Di 
w w u“ G Q (G0 — G s Gs G G“ 1. mE 
IBM PERSONAL COMPUTER WORK STATION 


Mail to: [BM Corporation, Atin; HM Direct, i 
One Culver Road, Dayton, New Jersey O88141 | 


| NAME —  — — —TITLE —— — —— | 


CUMPANY TELEPHONE — — ! 
ADDRESS__ _ LLL — —ÉÁÉÁÉÁÉÁÉÉÁÉÁÉÁ—— | 
| CITY STATE ——— Zi P — LÀ. j 


l * In Alaska and Hawaii call | 800 526-2584 rexit. 40. | 
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Introducing a sensible solution 


to the problems of dBASE IT 


dBASE II The Sensible Solution 
Records Per File 65,535 999,999 
Maximum Record Size 1,024 bytes 1,536 bytes 
Fields Per Record 32 384 
Key Fields Per File 7 10 
of Files. "- 

ly Accessible 2 19 
Number of Screens Per Program Limited hy Ligaen only by 
Data Dictionary No Yes 


you're looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE II record can only 
contain 32 fields. And when you need to share 
information between one file and another, you can 
only access two at a time. 

So, as good as dBASE T is, its limitations can 
quickly paint you into an electronic corner. 


And that's why wecreated The Sensible Solution. 


Along with all the usual things you expect 
from a data base manager, The Sensible Solution lets 
you handle the kind of tough assignments that 
dBASE TI cant: 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 


A data base manager without ready-to-run 
application programs is hardly worth the disk it's 
copied on. 

So, along with The Sensible Solution, you can 
also add The Sensible Solution Bookkeeper™ or 
Sensible Management™ our complete one-entry 
accounting and management system. 

They're both affordable. Business-tested. And 
supplied with source cade so you can make your 
own modifications. 


A sensible trial offer. 

When you purchase The Sensible Salution, 
we'll send along a special trial disk that lets you create 
forms and enter a limited number of records. 

If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 


got nothing to lose. 
Except the problems of dBASE I]. 


The Sensible Solution’ 


To order, write or call: O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 
Phone (206) 454-2261. Prices: The Sensible Solutton — $695, Sensible Solution Bookkeeper— $495, Sensible 
Management— $895. In Washington, add 6.5% state tax. VISA, Mastercard and dealer inquiries welcome. 


d BASE Il us a regestered trademark ol Ashtan Thie Sensible Solution, Sensible Solubon Bookkescer and Sensible Solution Mansgemeni ere trademarks af O'Hanlon Computer Systems (inc 


Circla 332 on inquiry card. 


BYTE October 19083 — 517 


oze Sed wo pansies Sust] W3d 4] 0 *SHDu 
$3)136^ 3211 
YILINI ONY S3NIIDOM UO. N34 BI --A183554 DN3-- 
wa Li 
"JI 'WéTi3) 1100413 AB NW Si 
1881 (3) 1H9IMAd03 M34 ÇI JtBUdeBUCBNTIBUIZBUd230/28UTIOU 13H gii Ji ul 


43H ZI 
Su3914389 N34 OT 


By BL BY rozi 
i£ BY f£ +a 
BY 3X BY 53461 


amdyno suro-(] Gu] ayy uto04Í uaz copia. Sjj addy ayy ua yndyno az BW IZ sedl 

apros-fituS paayyp sampoad i; uos gay ayy fo vaod ^1syg ayy :ez dunsrT By fz BY 'BiiT 
SEBZALAZITRZISBZAZOZATBZ/ZETE282 3H a JE FLATT 

Bf Bf Be ‘Fil 

38024: uN 38094-  5n1V15 150345 uSH I£ BZ ££ gdn 

$50)» 13994 £S0J$= TAXIN IG034- — 380H1 050)4- — 300N3 BZ X BZ '33l7 
0:094- diz 01030 3139133 0003%= 11HA33 801182 widhde GZ BC /Z 8311 
coles I33SH 33061  J3SH (4018 ZWS ¿3018= — 13005 SZ fz BZ *83l1 
V0014- — 2308 J30]4- 1038 9301$- CHINS &8014- 5135 3tBUUCBWCTBUZCEU3ZSVUZBUSZBMEZISU IJH gel i£ *£3M 
Wols Ta 1901$z — MTI)H9 dadis- WIEN 3012 — 1433 Bu UC BH ipari 
£9it= 3MWOQN 3601$- Hui Scors= — fHUÜN Crolt= — ZNHÜM 9£ By Zt Tat 
VEOI$s — IMUDN Lco Tes 133 EJOIt= MOBNSN £001$z La¥ISW By 35 B? il 
GOCO$= 1113133 #$0t08= A33 £0£0$s 18U LSBON 20£0$- 419101 uz BY 9Z :801 
DoLit WILDS bi$z — 8344 ajas 819 90$- Wve OY ZZ BU :BQII 
IEBZVLBSPLALZEBEAZAZUZELICBZZzee  K38 cil it 4011 

143090 "MOINSMÜN - 31891 108RAS BZ Ur BZ ROTI 

9£ 82 Z€ IUH 

BZ 32 BY 3711 

its — 834i [c0)$s — 30M! 38034- SMULS yz 82 9C 18311 

00108734 [ 4405 Cilt- — CAS £Jol$z — UMS DI WDS Bc 22 BZ :BJTI 
Z0f0$- MOVIOTS bjül$z 5135 93016- üN2UNM3S Wis= IGN3S Uf8GvarEUGEBUITBUQIBVACSUGIHUTZEU 13H Kk Of tN 
C0£04— LUV] SNMON BOLTS YldAOY $= ove oR- [340d BY Sf BV : 2T] 
£001$- Levis 3501$= — fHHON 150142 — CHHON Grole= — CHUDN SE 84 IE HIH 
Utol$- —[MNON GI01$- RUSKIH I901$- — 3HOUN £001]: [93S BY 02 SY *387] 
33018 — 35H £60): — (II 000215 LMN Góf0S- 1113133 bb OY SC ‘aar 
orxjés BASH 3801$- TAT p010$- A34 150)5- u9H BY 12 GY “atl 
IBOS — 1048 Oci- — 30088 Lots 138 38038 — WERE GEBZAEGZSLGZITLBZOZBZEZSZSZƏZIZƏZ 13H O£ ‘zarn 
Boss alJ Wilis Td h= — 4338 jB014s FTV BC bÉ 82 ‘tall 
Sf 8Z It :[811 

‘83040 WILLI Ww - 31891 IEAS BZ 02 82 *31l 

bz 82 GZ gUTI 

& IZ & :891[ 

$3148 076 JEBUBCBUFTBUOTOS)ZBUBZRORZBUÜZSU (jH Je yt 


ponuinuo qp Sunsr] 


518  Ocmber 1943 © BYTE Publications Inc. 


Will This Happen === = 
to You? == == 
— mm 
NOT IF YOU BUY YOUR PRINTER —¿ =: 
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After reading this issue of BYTE Magazine, you are now fully aware of 
the many outstanding printers on the market today. But what you 
might not be aware of is that the printer you like best, might not be 
compatible with your computer and software. (The picture above is 
good example of printer incompatibility) At the Printer Store,we 
specialize in printers, so our experienced professional staff can help 
you choose the right printer for your personal and business needs. If 
you want the Best Value, Low Price, Product Availability, and 
Support, call The Printer Store and ask us about: 


e FREE TECHNICAL CONSULTATION 
e FULL AFTER SALE SUPPORT 


C. ITOH 8510 LL] 
Prowriter 


a 120 CPS - 1.3K Buffer - 144x60 dots 1 inch 
Nx9 dot matrix - Proportional Spacing - 8 Character 
sizes - 5 unique alphabets - Greek character set - 
Graphie symbols - bi-directional, lagic-seeking - 
Adjustable tractors - Single-sheet friction teed - 
Vertical & horizontal tabbing. 


C ITOH 8510 Prowriter ..,.. List $799 $395 


1 


e FULL FACTORY AUTHORIZED SERVICE BROTHER 
DOT MATRIX printers LETTER QUALITY printers u^ 
EPSON SERIES BROTHER SERIES s 16 CPS - Bi-directional - Super and Subscript 
FX 80 $ CALL HR-1 (parallel) : S CALL | * !BM Selectric type ribbon - Prints up to 6 copies 
FX 100 $ CALL HR-1 (senal).. se scree ee o +, $ CALL * Ideal for word processina 
OKIDATA SERIES HA-15 ... $CALL | Parallel . cist 100 $ Call 
82A S CALL | cOMAEX SERIES ! 
S | List 1200 
+) SEA útsette MEETA TPT PETT + sana mart sui CALL CR-1 (parallel) $ 795 eria $ Call 
$s : at CR-1 (serial) .. $ 865 
B4 (parallel) sta | "P? i Pais INTERFACE EQUIPMENT 
H SERIES C.ITOH SERIES 
. 8510 Prowriler $ 495 FU e i l a ) 5i der Poe yr i$ TALL ponte lande r^ tr: 
rappler Plus ... rinters Stands: small , 
Prownte l s CALL F10 55 CPS BUAL. Compite stock ai ny Printer Ribbons .. $ CALL 
ew! Banana $ 239 Epson Accessories Printer Sound Enclosure: CALL 
(OS SERIES Daisywriter ABK ires B. CALL nm Paha CENNA lor Vic 20/Comm. 
Microprism 480 5 CALL NEG SERIES "e. -80 - $ CALL —— o P 
Prism B0 Š CALL 3510 .$ CALL 
Prism 132 8 CALL 3530 $ CALL 
GEMINI SERIES 5. -S asg | PRINTERSITYPEWRITERS 
Gemini 10X S CALL 7720 $2900 | We specialize in typewriters that can be used ar 
"y Ta 15 YT 7730 $2400 printers. Please call for pricing and information. 


Toshiba P 1350 ose sus 1750 | ee Mecesserits eo CALL 


1) LOW PRICES 


We carry a full line of Cables and Accessories 2) SAME T ay 
F 
Call (71 4) 241 -0701 and ask "UN about... ‘i FULL SERVICE OPTION 
PHONE REBATE Wrxesocotcerttou \OWPACESardSUPrOniajwe | UGTA. a ra Mem 


me-di 

pa us in return when je buy your printer fram us. we will ehate orders laced befara 1 1p Ma Manufacturer’ ae iy appt ae £. ma wie. 
su 

F r i nter the cost of your call and deduct it Irom your invoice age. ear Sr ropa 

| S a ee ——— s= =< STORE E. 2720 S. Harbor Bivd., Suite E, Santa Ana, CA 92704 The Punter Store, 1983 
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One company has sold more printers 
to this planet than anybody. 


By now, that shouldn't come as any surprise, 
After all, we invented digital printers for the 1964 
Tokyo Olympics. 

Since then, we've built more print mecha- 
nisms than the rest of the world combined. 
Including the world's smallest printers, the 
world's most reliable printers and the world's 
first disposable print head. 

And today we are proud — but not surprised 
— to say that the world's best selling printers 
for small computers 
have the Epson name 
right on the front. 

But the really 
amazing fact about 
Epson printers is this: 
they don't cost any 
more than other 
ptinters. In fact, they 


New Epson RX and FX dot matrix printers. At computer stores now. 


frequently cost less. 

Here's how we got to be the world's best- 
selling printers: by building a quality product, by 
pricing it fairly and by standing behind it. That's 
the way we've done business for almost 20 years. 

Only one printer can claim to be "number one." 
And measured by popular acceptance, by techno- 
logica! innovation, by honest-to-goodness value, 
not to mention sheer weight of numbers, that 
printer is Epson. 


Number One. 
And built like it. 


EPSON 


EPSON AMERICA, INC. 


3415 Kashiwa Street 
Torrance, CA 90505 


Please call (800) 421-5426 for the dealer nearest you. In California, (213) 539-9140. 


Circig 176 on Inquiry card. 
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There is no 
difference. | 


Unless you want the best price, performance and quality. 


The other guys' printers have always been ade- 
quate. But why settle for adequate when you can 
have the best. The quiet new Riteman personal 
printer from Inforunner for your computer. 

Made possible by over 38 years of manufac- 
turing expertise, Inforunner has produced the 
best printer ever. Inch for inch, we've packed 
more heavy-duty quality and performance inside 
our compact Riteman printers at a lower cost 
than the eompetition. 

Compare feature for feature. With the 
Riteman you get uni- or bi-directional printing 
running easily at 120 cps with friction, pin, and 
tractor feed at no extra eost. You ean use your 
own stationery, labels, fan fold or pin feed paper. 
So all your printing gets done faster. 

The Riteman is Epson-compatible for inter- 
facing with most personal eomputers. Like 


Apple ina ceiistered trademark of Apple Computer Ine. 


HM is n registered trademark of IBM Corporation 


Apple and IBM. And with a wide variety of 
print modes including italics, super and sub- 
scripts with true descenders. So your letters and 
other printouts look their best. 

And it runs with many popular software 
packages including graphics. 

See for yourself how easily this incredibly 
low-priced printer, with the best price/perfor- 
mance/quality combination, fits into a briefcase 
— at your nearest computer dealer. 

ASK YOUR DEALER or call toll free 
(800) 824-3044. In California (800) 421-2551. 
Inforunner Corporation, 1621 Stanford Street, 
Santa Monica, CA 90404. 


Inforunner’s Riteman 


DISTRIRUTED WORLDWIDE 


Epron is a registered trademark of Epson America 
Circle 228 on inquiry card. 
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Now 

your personal computer 
gives you a direct line to 
technical career opportunities. 


It’s free, it’s confidential, 
it’s CLEO. 


* CLEO is technical help-wanted advertising that talks back. 
Just specify the job categories, companies, or geographic locations that 

interest you —CLEO calls up appropriate ads right on your screen. 

* CLEO is absolutely free to the user— your only cost is the 

price of a phone call. 
* CLEO lets you apply for technical career opportunities right 
from your own terminal —to employers whose advanced projects demand 

a state-of-the-art medium to reach the elite personnel they need. 


Access CLEO today at (415) 482-1550 (408) 294-2000 
(213) 618-8800 (714) 476-8800 (619) 224-8800. 
Access assistance: (213) 618-1525 


Computer Listings of Employment Opportunities 


300 BAUD, full duplex, 
standard ASCI! code. 


An electronic publishing 
activity of The 
Copley Press, Inc. 


HII ite 
L m : ^ | 
 —a wÑ 


Recruitment advertisers—speak through the technical market's own medium, at a price you can 
afford. Call (213) 618-0200 collect to find out how you can place your ad on CLEO. 
Circle 84 on Inquiry card. 
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Want to hook IBM? 


Terminals. Personal Computers. rations, screen management and local 
ASCII devices. Hook them allintothe or remote print functions. And, you ean 
IBM world with the new AVATAR" hook the PA1000 to a modem for 


PA1000 Protocol Converter. remote dial-in access. 
The PA1000 provides low-cost oe economical access to the 
IBM 3278/2 terminal emulation and world of IBM, just when you thought 


coaxial connection to an IBM 3274/ there was no answer. At $995, getting 
3276 cluster controller. Then, a single ^ hooked has never been so affordable. 
keystroke switches you back into the For more information on our AVATAR 
asynchronous world through an auxil- —  PA1000 Protocol Converter, contact 
iary RS-232-C port to access other 3R Computers, | | 
computer systems, publie information 18 Lyman St., 
services or copy a screen toa printer. Westboro, MA 01581. 
Our microprocessor-based unit Or call us at | 
provides user-selectable rates up to (617) 366-5300. 
9600 baud, terminal keyboard configu- TWX 710-390-0375. 


AP VAR 


Making IBM smarter since 1983. 
©) 1983 RRR Computers, Inc, Avatar is a trademark of RRE Computers, Inc. 
[BM is a registered trademark of International Business Machines Corp. 
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THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 
IN THE NEXT EIGHT YEARS! 

ARE YOU READY TO CASH IN? 


The micro computer business is predicted to grow Irom Ils present $10 billion ta $100 billian belore 1990! Imaging Ihe 


possibilities this opens for you! No matter where you live. (1 you're starting up or presently in business, no other Industry offers 
you more opportunities! 


Now, finally, all the inside informalion you need to secure a prosperous tulure in this dynamic industry «s avaiable in 
one place - THE COMPUTER ENTREPRENEUR MANUAL! An Immense information source. compiled by our inquisitive research 
ieam, aided by a panel of experts and business people from all areas at the computer industry! 


We present the inside story of more than 100 lucrative computer businesses you can enter, where yau ll lind the real 
opportunities tor the eighties; trom one man operations hke Programming Author, Word Processing Center ot Consulting, to 
Systems House, Service Bureau, Computer Store etc! Many al üttle or no investment! All the invaluable facts and Iigures- 
How to start, Capital neetia, Profit estimates and Margins, How to Seil and Market, How missing technical ot business 
experience need not stand in your way, Source of Suppliers, etc! Oalails thal could lake years ta lind oul on your own! 


We'll show you inside tricks, like how to never again pay retail far computer products and consumer electronics. even for 
one item - right now, while yau're starting your business! How to gel free merchandise and irade show invitatlons, etc. This alone 
will more than pay for the manual! You'll read actual case histories ot other computer entrepreneurs, so you can learn trom their 
mistakes, and profit Irom their success stories! Where you'll be one year from now depends on your actions today! Let us 
show you how to take the first crucial steps! 


Order now and lake advantage o! aur limited introduction special, THE COMPLITER ENTREPRENEUR MANUAL. and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER í sa you're always up-to-date with Ihe 
industry ). both for only $29.95! You must be convinced on how easy you can strike it rich in the micra computer business - ar you 
may return tha manual for a full refund within thirty days! USE OUR TOLL FREE NUMBER TO ORDER! 


7 EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 
IS ALL IN THIS MANUAL! 


THE COMPUTER ENTREPRENEUR MANUAL has ihe answers (o all your questions Aboyi 
selecting, starting and euccestully running a computer business! There nas never been such à 
comprehensive callactíión o! know-how and Infermation about tis business in one place! AH the 
facte you need ta plan and acholve your goals in easy-to-lallow. step-by-step instructions! 


These are some of Ina 100-plus businesses covared in PART ONE o! Ihe manus! wilh the 
tacts on How tp slart and run, Start-up Cost ( Even how to cperale on a shoestring ), What profits 
to expect. Wholesale prices, Mark-ups, Suppliers, (utuce outlook, case histories lo: each, etc: 

Systems House, Software Author | who to sell Io and who (o avad Y. Service Bureau, Satt- 
ware Publisher i How to nd programs that selt Word Processing Service, Consulting and Can- 
sultant Broker | use your skills o» those of pihe:s make $150 - $1000 a day!), The incredible 
Games Business, Compular Store t Franchises Pro and Contra. ar a low inventory stare in your 
home! j, OEM, Hardwbre Mig. Data base and Teletez! Service ( big prospects! ), Used Com- 
pulers, Rapairz, Rent-A-Camputer, Promote Fests amd Trade Shows, Turnkey Systems. 
Bartaring, Mall Order, Compila and rent mailing lists, Specialized Data Headhunting and Temp Help Service. Tech Writer Shop. Cuslom Enginasring, Tho 
highly profitable Seminars and Training Business, and many mora! 


Many new ideas and ground floor opportunities! Interviews and &uccess stories o^ companies o! all sizes! Privy info on the pralits made: How some 
computer store operators net $700 - $250,000! Little known guilds that mide thew Owners millionaires, one p! (bese low-key companias making unig popra 
went trom nil to $20,000,000 and 100 amployens in four years! Programmers thal make $300.000. Thousands of micro mlillonalras m the making, etc! 

Whatever your goal i$ Silicon Valley Tycoon, oF just a business at home ~ we guarantee you'll find a business Io suil you - or your money back! 

PART TWO of tha manual is loaded wilh (he know-how and "girestfhighting" savvy you need. both a5 4 novice or business Veteran, ro gel started To stay 
and to prosper in the micro compuin? business! A goldmine of information in claar and uasy-lo use matrüclions How lo prepare your Business Pian, Gulside 
financing, The mistakes you must avoid, How Io hire and manage employees, incorporation (when. and How lo do if cheaply }, Surviving bad times, Record 
Keeping. now to estimale your market before you start, Use multiple (ocations to maximize profita, how lo promote and stay slaps shead of the competi- 
tlon! How fo ge! frea advartising, free merchandise. (ree advice. Power negotiating wih supphers to double your profit margins. etc! Even how to keep s 
present job while starting s business part tima! 

Don’! mias this opportunity to nè part of ihis great induatry - the neri success etory coig be your own! Order the manual today! Part one and two 
bound m a deluxe ring binder, where you can also collect our newsletier ( Iree lor six months with the manual - a $32.50 value! ) - all for oniy $29.95! 


Order hy phane (Cradit cards only), or use tho coupon: 


zz 


Mail to THE COMPUTER ENTREPRENEUR PUBLISHING CD 
PO BOX 456, Grand Central Station, New York, H.Y. 10153 


Pirase send me THE COMPUTER ENTREPRENEUR 
MANUAL, and the six month free subscription ta 

THE COMPUTER ENTREPRENEUR HEPDHT/NEWSLETTER 
All for any 529.95. plus $3 lor postage/handlog | NY reni- 
Gents: add $2 64 lor saias tax b 9 1 decide nol io keep the 
manual | may ceturn n within 20 days for a tul refund. 


| I 
EWSLETTER — 
ALL THE LATEST INSIDE BUSINESS NEWS! 
NOW! SIX MONTHS FREE WITH YOUR MANUAL! 


You're aiwaya sttuned In the indusicy and your 
manual kepi Up-to-date, with ou newsleiter! Each sup har 


CALL TOLL FREE! 
CHARGE IT! 
Credit Card Orders 
( MC. VISA only ) 


Ihe lalest business mewa, ideas. new suppliers, our in- accepted 24 hours/day NAME: 
dispensibie "watchdog" column an profiia, discounts 800-227-3800 
| don! miss mig s promos ike recently wnen tap video mon us ` j ADDRESS: 


tor soki a! $80 - (hat s hall wholesale ane third ol the eesi! | Ask for extension 1135 
price! ), the competition. the big deals, eic! Feature stories 
wiih start-up «lo and case stories on new micro bual- 


nesses! 


CITY. STATE. ZIP: 
| | Check ar M.O enclosed Chargeio[ TVISA Í MC 


You Í) qé! (nvitetions Ib irada shows and convantions CARD» 

Ihe usage of our advisory service and Our discount buying 

service for your purchasos' Exp Oale: 
You't! ind many items i mn nevetiéiier ihal will save 

you the cost of your manual many times aver! SIGNATURE: 
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Che Computer Cimes 


business 


section 
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* kk x 
FOUR STAR EDITION 


VR DATA CORPORATION 


ANNOUNCES: 


THE PRICE WAR IS OVER!! 


HARD DISK III* 
5 MEG 
WINCHESTER 


5*5 Meg System 
15 Meg System 1449.90 
15+15 Meg System 2299.00 


1590.00 


10 Meg System 1249.00 
10+10 Meg System 1999.00 


*Hard Disk 11] includes up to 2 full height Winchester disk 
drives, heavy duty enclosure, disk controller, field praven 
power supply, 1/O adaptor, and applicable cabling. 


*Hard Disk II! is available directly from the factory only. 


HARD DISK III & HD-505 
ADAPTOR MODULES: 


IBM-XT* IBM-PC 
APPLE II* APPLE Ile* 
XEROX 820* XEROX 820-II* 
FRANKLIN* LNW-80 
TRS-80 MODI LNW-II 


TRS-80 MOD III TRS-80 MOD 4 


OTHERS TO BE ANNOUNCED 
*AVAILABLE 3RD QUARTER 1983 


Call Toll Free * 800-345-8102 


777 Henderson Blvd., 


HD-505 WINCHESTER 


Compact, High Density, Low Profile, 
Low Power, Sub-Mini Disk System 


SAVE $90 on 5*5 Meg 
(Fixed/Removable) Package 


Packages includes: 


HD-505F (Master) Fixed 5 meg 1395.00 
HD-505R (Slave) Removable 5 meg 1095.00 
Adaptor Module 150.00 
Disk Cartridge for HD-505R FREE!!! 

TOTAL 2490.00 


The NEW HD-505 Winchester Systems are available through 
quality Computer Stores everywhere. 1f yours doesn't have 
the HD-505 from VR DATA, tell them to get it. 


MASTER unit includes: enclosure, switching power supply, 
disk drive, controller, host adaptor, applicable cabling. 
SLAVE unii includes: enclosure, switching power supply, 
disk drive, applicable cabling. 


Published prices reflect cash discount. All prices are sub 
notice. TRS-80 and TRSDOS are trademarks of Tan 
HD-505 are trademarks of VR DATA CORP. 


Ltochange without 
Corp. Disk (11 and 


VR DATA—WEST 
Watonga, OK 


8:30 am-?pm EST Mon-Fri, Sat I10am-3pm 
mars AMERICAN CABLE "VRDATA" TELEX 845-124 
E 
MasterCard VISA | ji T All VR DATA producisare tested, burned-in, and re-tested. We're so proud of 
p , = . our quality control !ha! we offer an optional unconditional extended warranty 
= Il L A Peata ^ cans covering full costs of parts and labor on ali VR DATA products, 


Circle 501 on inquiry card, 


Folcroft, PA 19032 


1-405-623-8664 
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1-800-841-0860 Sieru 


GA. INFO. 912-377-7120 
"Telemarketing Works For You" 


f^ FRANKLIN | BOER auc | 18M comPariBies 


ACE 1000 COMPUTER = => YOUR CHOICE 
ACE 1200 COMPUTER | 
Rom $CALL = &U'aw| EAGLE PC 


«commodore wat “ASA COLUNBIA PC 
COMPUTERS í MC-10 TRS-B0..,.,......-. 
CORONA PC 


MONITORS, PRINTERS & DRIVES COLOR COMPUTER. ..,"CALL 


PURE WE SELL THE COMPLETE LINE 
FRomM SCALL 


RADIO SHACK OF TRS-80 COMPUTERS 
EQUIPMENT AND ACCESSORIES 


MODEMS 


FROM ‘119 
DE MICRO COLOR MODEL eJ-CAT eD-CAT 
MICRO MODEM | 100 mea Pro ki 


SMART MODEM 300 


SMART MODEM 1200 ‘99 row 07 7 


EPSON TRS-80 PRINTERS 
PRINTERS COMPLETE LINE FROM *199 


eSMART CAT — *APPLE CAT 


PRINTERS 
SMITH 
SCALL | 22 ccm.) star’ |C.itoh| rrom $CALL 
FROM TP-I DAISY | PRINTERS MICROLINE SERIES 
WHEEL " PROWRITER 
i u Qy FROM *309 | asio.,...... *83A 
jupe. i -ANA PRINSEN GEMINI e84P  *92P 93P 
zu o qr RR SAVE | FROM SCALL 10X815 | B600....... PACEMARK 2350P 
DATA FLEX | PRINTER WEW 
APPLICATIONS | CARDS 
ENT WADE AND CABLES "n 
BY DATA ACCESS Fall PRODUCTS WE SELL ARE BRAND NEW "CALL 
'CALL AND COVERED BY THE MANUFACTURERS | @RAPPLER+ UPON REQUEST 
SPECIFIC WARRANTIES. COPIES AVAILABLE *DISCOUNT PRICE LIST & r 
COMREX UPON REQUEST. INFORMATION KIT Verbatim 
WE DO NOT SELL ANY USED, RECONDITION- WRITE DATALIFE 
LN ADEK ED, FOREIGN OR INFERIOR MODIFIED EQUIP- 
MENT, MICRO MANAGEMENT SYSTEMS DISKETTES 
SCA LL PRICES AND PRODUCTS SUBJECT TO TELEMARKET DEPT. # SCALL 
CHANGE WITHOUT NOTICE. 


DISCOUNT 
PRICES 


Qince 1978 


* REPUTATION BACKED BY YEARS OF 
EXPERIENCE, 
* PIONEER IN DIRECT TO CONSUMER 


SALES OF MICRO COMPUTERS AND —— i ae 
ELECTRONICS i E d 

» MILLIONS OF DOLLARS IN SALES 

ELI “Micro Management BUY 

^ HONEST Systems, Inc. D A R ECT 

c —— 2803 Thomasville Road East 

* LARGE INVENTORY Cairo, Georgia 31728 

* NAME BRAND PRODUCTS (912) 377-7120 TELEMARKET DEPT. 1 
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COHERENT" IS SUPERIOR TO UNIX 
AND IT'S AVAILABLE TODAY 
ON THE IBM PC. 


Mark Williams UL DX just taken a mini-com - 
operati ng oe like UNIX, and ported it to the PC. 

wrote COHERENT ourselves, We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 


For the first time you get a multi-user, multitasking operating 
system on your IBM PC. Because COHERENT is UNIX- 
compatible, UNIX software will run on the PC under 
COHERENT. 


The software system includes a C-compiler and over 100 utili- 
ties, all for $500. Similar environments cost thousands more. 


COHERENT on the IBM PC requires a hard disk and 256K 
memory. It's available on the IBM XT. and Tecmar, Davong 
and Corvus hard disks. 


Available now. For additional information, call or write, 
Mark Williams Company 


1430 West Wrightwood, Cou. Illinois 60614 
312/472-6659 


Williams 
Company 


COHERENT is a trademark of Mark Williams Company. 
“UNIX is ax trademark of Bell Laboratories. Circle 511 on inquiry card. 
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Never again worry 


What could be better than 

full replacement? 

By now, you've probably heard or 
read about SAFEWARESM Insur- 
ance for microcomputers. But you 
may still wonder just what il pro- 
tecis, or whether it's really worth the 
investment. If you've never lost any 
part of your computer system ar 
software, you probably don’t yet 
realize the limitations of most 
standard insurance coverages. Or 
ihe agonies you could face in trying 
lo recover even the simplest piece of 
peripheral equipment. 


What do you mean 

it's not covered?! 

Operating your computer system 
without SAFEWARE protec- 
lion is fine as long as you 
don! have to worry 
about an accident or 
loss. But whal if you 
came home one night to ` 
discover you'd been robbed" — 
Or that a pipe had burst and 
caused water damage? Or that 
your sysiem, loo, had fallen vic- 


Lira to a leading destroyer of micro- |) 


systems —a power surge? All 
events beyond your control. LÍ 
something like this should happen 
to you, you're likely to find out the 
hard way just how limited your 
standard insurance policy's protec- 
tion really is. And no matter how 
tittie or how much you have in- 
vested in your computer system. 
discovering that it's not covered can 
be an expensive lesson. 


Now you can be sure 
SAFEWARE was developed by an 
insurance professional who was 
shocked to learn thal his very own 
personal computer was at risk. Can 
you imagine? What he discovered 
was that his homeowners insurance 

olicy excluded coverage as soon as 

e began operating his first business 
program. Even his simplest spread- 
sheet voided coverage. Because 
most homeowners policies wont 
cover any equipment used for busi- 
ness, no matter how infrequently. 
Out of this need was born 
SAFEWARE. A simple, casy-to- 
understand coverage you can count 
on. Full replacement coverage of 
hardware. software and media, 
after a low $50 deductible. 

With SAFEWARE there's no 
need for you to schedule equipment 
or software as you do with the 
"rider^ Lype of policies. So your 
coverage can grow with your sys- 
tem, providing protection for its full 
value rather than each individual 
item. This will be especially impor- 
Lant to you if you're ever planning 


Circle 408 on inquiry card. 


- 


lo buy additional equipment or 
software. Even just one peripheral. 


What the editors are saying 
Desktop Computing: . . “Given the 
amount of moncy thal business 
users spend on computer equip- 
ment... it's not too farfetched to 
say that an insurance policy may be 
the most important new accessory 
that you could add to your desktop 
computer system." 

Computer Decisions: . . . " Your per- 
sonal computer might nol be safe ai 
home. IT it is nat insured, then 
you're running the risk of losing the 
thousands of dollars you've 
invested..." 

Personal Computing: . "Replacing 
hardware may be more of a prob- 
lem than you thought it would 
be... That's why (a computer con- 
sultant) suggests that vou get the 
computer insured." 

Wal! Street Journal: .. “Columbia 
National General Agency intro- 
duces a policy that cavers home 
computers regardless of use. The 
usual premium: about $75 à year.” 


An All-Ršsk, no risk offer 
SAFEWARE is an A//-Rísk plan of 
insurance. which means that it 
covers aff hardware, al! purchased 
software, and alf media. Your com- 
plete system is protected against 
theft, fire, accidental damage. even 


about computer theft or damage 


p E 


` 


damage sustained while the com- 
puter is being transported in your 
car. SAFEWARE even covers dam- 
age caused by power surges. .. the 
kading destroyer of microcomput- 
ers. And, now, SAFEWARE is 
available on a no risk basis. If you 
are not completely satisfied with the 
protection afforded by 
SAFEWARE, you may return the 
policy for a full refund within the 
first 10 days after you've received it. 


Thousands have said “yes!” 

Since it was first introduced in 1982, 
thousands of computer owners, like 
you, have said "yes" to the 
SAFEWARE offer. Owners of sys- 
tems from the smallest portable 
micros to larger sophisticated busi- 
ness systems are finding that 
SAFEWARE offers the most af- 
fordable and complete security, 
And the simplest peace of mind 
available to ensure carefree 
computing. 


The cost: pennies a day 

As you can see from the table, the 
annual premium for a typica] sys- 
tem consisting of a $3,000 proc- 
essor, a disk drive and printer worth 
$1,100. and $900 in software, is just 
$60, And you can save even more 
since the cost of insurance for per- 
sonal computers used for business 
may be tax deductible. To deter- 
mine your rate of coverage, just add 


up your total system value. Then, 
find the premium in the table. 


to order 
Choose from three simple ways to 
pay for your complete SAFEWARE 
protection: Call the toll free phone 
number listed and we'll charge your 
premium to your VISA or 
MasterCard. Or, you can mail us 
your order along with your check, 
Or, send us the coupon and charge 
your policy to your credit card. 


Total Hardware, Medis & Annual 
Software System Value Premium 


Upto$ 2.000 $ 35 
$ 2.001-$ 5.000 $ 60 
$ 5,001-§ 8.000 $75 
$ 8.001-$11.000 $ 90 
$11,001-$14,000 $105 
$14.001-$17.000 $125 
$17,001-$21.000 $140 
$21,001-$24 000 $155 
$24 001-527 000 5170 


Call toll free for rates on higher coverages 
Not availabfein DC, HI, K Y. LA, ME. MS. 
NV, SC, WY 


800-848-3469 


(In Ohio call 800-543-2112) 
Phones open B a.m. ta 8 p. m.. 
Monday through Saturday 


| Wwldt diii 
WEI:zi Um eee ks 


Columbia National General Agency 
88 E. Broad Street, Columbus, 
OH 43215 


With SAFEWARE you get, . . 
» Full replacement coverage. 


s Freedom irom worries of fire, theft 
or accident. 


« Ultimate in power surge 
protection, 


s Costs as low as $35 a year. 


= S SD asses. paaa a _ 
Yes, my computer needs immediate 


I Piense tane my SAFEWARE Imurance 


| 
| 
| 
| 
| 
| 
"— | 
| O Check Enclosed n VISA | 
| MasterCard | 
| Card # | 
Pe no l 
| refund within Id Jays. Coverages and | 
| 

| 

- 


limits are subject Lo the terms, conditions 
| and exclusions in the policy, 


| Mail lo: SAFEWARE, P.O. Box 02211. 
T- Columbus, OH 43202 
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! stan ds B ready for speedy repair on your six- 


month end-user warranty, 


ay oh 


" q | tj ) ty: v yis at hy m. aliat ugh. y 3 
tar | the ind wi re rate 
r need repair, a a n&tion-- 
NO en ^s uie service centers 


l 
f 


| «3 
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Just think of it: everything you want in a 
letter-quality printer...anywhere you want it. 
Only $599. 


Tran 


P.O. Box C-96975, Bellevue, Washington 98009 


Crete 481 on ingulry card. 


Copy Protection and Privacy 


Dear Jerry, 

The Superscribe II word processor is 
distributed by On-Line Systems (now 
Sierra On-Line Inc.). When I first got it, 
I found it a fairly good word processor 
with some very interesting features. For 
instance, it has a 70-column upper/lower- 
case display on an unmodified Apple 
with soffware printer spooling and a key- 
board buffer. Not a bad achievement, 
even with its share of bugs. And On-Line 
did provide a free backup disk. 

Then, last summer, On-Line updated 
the prograrn to its present Screenwriter 
II and gave it some enhancements, such 
as a mouse or joystick. However, it also 
added a very nasty copy-protection sys- 
tem. The company’s update policy was 
$10 for a new disk and a manual with the 
return of one of the disks. After about two 
weeks, I got the new disk and manual (a 
large improvement, I might add), It 
wouldn't boot, so 1 took it to a store 
owned by a friend of mine and tried to 
boot it on a Franklin with Apple drives, 
an Apple with Rana drives, and an Ap- 
ple with a Super-5 and a normal drive. 
It would not boot on any of them. So off 
went the disk to the company, and two 
weeks later I got a new one. It wouldn't 
boot on any of the machines, either. 1 
called, and the company said to return it 
again. Being an accomplished program- 
mer, I decided to play around for a while. 
After spending a few minutes boot- 
tracing the program, 1 finally got it to run. 
However, I simply am not going to boct- 
trace a program every time | want to run 
it, which in thís case might be two or 
three times a day. So I found the nibble 
counts in it and removed them. It then 
worked on any machine. When I cailed 
the company and told à programmer 
there how to fix this problem, he said (in 
à very moronic tane), "Oh, uh, I guess 
we'll fix it" and took my name and ad- 
dress. About three weeks later I started 
to receive Softalk magazines free, with a 
little "Sponsored by On-Line Systems" on 
top of the label. Not exactly the correc- 
tion I had hoped for. 

I simply cannot abide by a tool being 
protected from copying, or in this case 
just use, As a result of the company'a 
screwing around, J lost four weeks of 
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User to User 


Conducted by Jerry Pournelle 


valuable time owing to the loss of the 
backup. It is absolutely ridiculous to keep 
someone who relies on a product from 
copying it. Beyond that, if I wanted to 
modify it for either of my nonstandard 
drive configurations, I couldn't because 
the nibble counts would stop it from func- 
tioning; the length and content would be 
changed. 

It is simply not worth buying a product 
that I can't use to my own ends, provided 
I don't pirate it, which 1 wouldrrt. It is also 
interesting to note that a product I subse- 
quently purchased from On-Line (the 
game Pest Patrol} would not work on my 
drives, which I had completely checked 
by a Class I repair center. In light of this, 
I have decided never to purchase any- 
thing from On-Line again and advise 
anyone who wants products guaranteed 
to work on their Apple system to do 
likewise. 

Douglas Henkin 
150 East 77th 5t. 
New York, NY 10021 


My late mad friend would have published 
the company's bit map in retaliation. Com- 
panies that destroy their own utility to "pre- 
vent piracy” only encourage legitimate hackers 
to turn pirate . . . Jerry 


Dear Jerry, 

In your Jurte column ("Zenith Z-100, Ep- 
son QX-ID, Software Licensing, and the 
Software Piracy Problem," page 411) you 
touched on a subject near and dear to my 
heart, protection. [ have three words to 
say about it: I hate it. [ have no objection 
to copyright; just those protection 
schemes. 

My problems started when 1 bought a 
5-megabyte Corvus hard disk for my 
Apple Ile, The Coryus drive can only live 
in slot 6 because of the firmware on the 
controller card; therefore, the floppy disk 
must be elsewhere. The first problem I 
ran inta was not being able to put my 
games, educational and other protected 
software on the Corvus. The second 
problem was booting protected software 
from the flappy disk in slot 7 or else- 
where. Do you realize how much soft- 
ware out there will not work if the floppy- 
disk controller is not in slot 6? I said to 
myself, instead of trying to get all soft- 


ware houses in the universe to change 
their software, why not get Corvus to 
change its firmware so that it can go in 
slot 7? Well, after having my dealer call 
Corvus several times, the company's 
answer was, "impossible to do” 1 tried to 
call the vice-president of the company 
and never got a return call. High Tech- 
nology software of Oklahoma City also 
talked to them. No way, they said. 

Back to protection. CP/M software is 
not protected, and I don't hear them cry- 
ing about pirates of their software. Beagle 
Bros. Software is not protected and it is 
still in business. At least one well-known 
game house has dropped protection and 
reduced all of its prices on software for 
the Apple to $19.95. 

Like you said, "For every protection 
Scheme there is somebody out there 
ready to break it" How can it be stopped? 
Software programmers, please stop put- 
ting those locks on your software. In- 
stead, install a serial number somewhere 
in the program that is registered to the 
original owner. That way, if he sells or 
gives away a copy and the person who 
gets it needs to send it back to the com- 
pany for any reason, the serial number 
can be traced. Finally, have faith and en- 
force your copyrights. Yes, believe it or 
not, 1 think the majority of people out 
here have integrity and are not out to rip 
you off. 

Stan Epstein 
116 S. Cedarwood 
Rose Hill, KS 67133 


Piracy is g rea! problem, bul most protec- 
Han schemes cause far more problems than 
they solve... . Jerry 


What's the Cache? 


Dear Jerry, 

in your July column (“Interstellar 
Drives, Osborne Accessories, DEDICATE! 
32, and Death Valley, page 323), you used 
the word "cache" to refer to a system that 
stores frequently used information from 
a disk in RAM. I thought you might like 
some background information, I under- 
stand that the original use of the word 
cache in computers had to do with main- 
frame computers. A mainframe will have 
a large main memory (say 256K bytes) 
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with access times around 200 to 500 nano- 
seconds, That's fast enough ta keep most 
microcomputer CPUs happy, but it seems 
like a long time to a mainframe CPU. So 
a small amount (say 256K bytes) of fast, 
expensive cache memory is installed be- 
tween the CPU and the main memory to 
hold the frequently used information 
from the main memory. The access time 
of the cache memory might be 20 to 50 
nanoseconds. 

My opinion, for what it's worth, is that 
disk emulators (or RAM disks) will 
gradually become obsolete. The 16-bit 
microcomputers on the market can han- 
dle up to about 500K bytes of addressable 
memory, which is more than you can put 
on a 54-inch disk. Once enough software 
becomes available to take advantage of all 
that memory, disk emulators will no 
longer be needed, 

Gerry Ashton 
Box 415, Rural Rt. 4 
Hopewell Jct., NY 12533 


Thanks. Tracy Kidder explnins cache well 
m his The Soul of a New Machine. You're 
probably right about disk emulators, but not 
for a while. They'll last a couple more years, 
and wow, do they save time! .. . Jerry 


Public Key Encryption 


Dear Jerry, 

Computer systems security is part of 
my job here at Kodak Park. Therefore, 1 
was quite interested in your comments on 
public key crypto systems in your July col- 
umn (“Interstellar Drives, Osborne Acces- 
sories, DEDICATE/32, and Death Valley,’ 
page 323). 

[ would really like to know whether 
anyone succeeds in deciphering the file 
you published that was generated by 
DEDICATE/32. 

William E. Florance 

Security Administrator 
Eastman Kodak Co. 
Management Services Division 
Bldg. 56, Kodak Park 

1669 Lake Ave. 

Rochester, NY 14650 


So far no one has claimed the prize! In fact, 
only a few admit to having tried. . . . Jerry 


Dear Jerry, 


You hit the nail on the head, sir. The 
most common mistake I've seen made 
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about encryption schemes is boundless 
faith in long keys. Although key length 
is important, it only gives one a rough feel 
for the resistance of a particular cipher to 
brute force (i.e., try every key) attacks, A 
mathematically weak system can be at- 
tacked with several analytical tools, 
assuming the enciphering process is 
public knowledge. If it isn’t, the use of 
classic cryptoanalytic attack (cribs, etc.) 
will be the approach of choice. 

Incidentally, ] seem to recall an article 
in Infoworld late last year that described 
the successful breaching of the public key 
system by a mathematician using an Ap- 
ple Il. As | remember, the demonstration 
was at some kind of convention and 
(seemingly) was tightly controlled. 1 
wouldn't use the public key system to 
hide a second set of books, anyhow. 

The bottom line is, any cryptosystem is 
of only hypothetical security value, and 
some hypotheses are better than others. 
The major concern 1 would have in 
evaluating the merits of any encryption 
scheme is the sophistication of the op- 
position and the volume of material to be 
encrypted. Several old and simple 
Systems are quite secure for enciphering 
limited amounts of plain text, notably the 
l'layfair cipher and the Jefferson wheel 
(AKA the Bazeries cylinder). These sys- 
tems are very easy to implement on the 
micro and can be worked by hand if need 
be, The same can hardly be said for the 
(National Bureau of Standards] Data En- 
cryption Standard, eh? 

Another generally held rule of thumb 
is that the security of a system cannot be 
based on the secrecy of the encryption 
process, be it by mechanical device or 
computer program. The opposition 
should be presumed to have everything 
you have, save the key, 

If you're interested in further informa- 
tion, I highly recommend David Kahn's 
excellent book, The Codebreakers, a classic 
in the field of cryptology. 

Bob Scott, Lieutenant, U.S. Navy 
3095 Marina Dr., Unit -2 
Marina, CA 93033 


The public key system used by Charlie Mer- 
ritt is not the ane discussed in Infoworld. 
This one is based on factoring large numbers. 
My research indicates that it will take the 
resources of a government to break the Mer- 
ritt system, and I wouldn't bet that a govem- 
ment can do it. Charlie Merritt has invited 
any computer wizards who are interested to 


try to disassemble his program for all the good 
it's going to do them. . . . Jerry 


Europe Replies 


Dear Jerry, 

From time to time in your column a 
European standard emerges as a culprit 
for what-they-did-to-the-Selectric-key- 
board on the IBM PC. As you certainly 
are aware, a disturbing number of lan- 
guages are spoken in Europe—English, 
German, French, Spanish, and Italian, 
for example. For each language there is 
a traditional keyboard that may or may 
not have achieved the dignity of a stan- 
dard, Further, European keyboards dif- 
fer not only from language to language 
but also from country to country, The 
"German" keyboards in West Germany, 
Austria, Switzerland, and Luxembourg 
are by no means identical. Surely there 
must be more to the PC's keyboard than 
a ghost? 

G. Accardo 
6225 Hersberg 7 
Luxembourg 


I know only what the sales and public rela- 
tions people tell me. At any rate, there are now 
software fixes, so all's better if not well, . 
Jerry 


Dear Jerry, 

You have commented a couple of times 
in BYTE on the IBM PC keyboard, For the 
record, the features of the keyboard you 
have criticized are all designed in the US. 
and are as American as pie and Water- 
gate. To wit: key placement, key spacing, 
and so on. 

The one keyboard feature that has been 
influenced by European norms is height, 
which you have not criticized. There are 
no European keyboards that have a key 
between the space bar and shift except far 
IBM PC keyboards imported from the 
U.S. Umlauts sit way above the shift key. 

Have you got something against 
Europe? 

V. M. Lorensen 
Raiffeisenstr. 1 
Seeheim 

West Germany 


IBM and DEC both said i! was a European 
standard. Great gobs of goo. . . . Jerry 
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Dear Jerry. 

You keep harping on about the nasty 
“European” keyboard supplied with the 
IBM PC. Sure it's European, and sure it's 
nasty, but your moans are like complain- 
ing that a grapefruit is sour because it's 
yellow. 

So far as I am aware, the “European- 
ness" of the IBM keyboard only has to do 
with ergonomic attributes such as being 
separate from the rest of the machine and 
standing low above the table. In much of 
Europe, this sort of let's-mollycoddle-the- 
user "standard" gets called "Swedish." 
Look at the Basis—its keyboard is just as 
“European/Swedish,” yet you said quite 
nice things about it the other month. 

Manufacturers were making such a 
thing about meeting "Swedish" standards 
at last falls Paris office equipment show 
(SICOB) thal a friend of mine was sent 
to Stockholm to get copies of these "stan- 
dards.” It was like trying to reach the end 
of the rainbow. It seems that the much- 
vaunted Swedish ergonomic "standards" 
are actually stiff demands made by labor 
unions, All very well, except that they ap- 
pear to be regulated by union whim, 

Each European country has a different 
typewriter keyboard layout ta cope with 
things such as "être ou pas être, c'est la 
la question.” But that is not what you are 
complaining about, either: important 
things, like where to put the big keys, are 
the same in Europe and in America. It's 
obvious if you stop to think about it: lit- 
tle typewriter keytops are easy for manu- 
facturers to swap around, but changing 
the physical locations of the big keys for 
each country would be uneconomic. 

The real bugbear is that many computer 
manufacturers and programmers do not 
know how to type in any language. Al- 
though IBM makes iters, it is 
noticeable that it was not the typewriter 
department that produced the PC. 

Some programmers’ lack of typing 
ability is astonishing: when I first started 
word processing on an Exidy Sorcerer, 
I was flabbergasted by a table of “single 
keystroke” entries for BASIC keywords— 
as though a two-key combination such as 
"graphic-G"^ could conceivably be easier 
than typing TAB(, opening parenthesis 
and all! Clearly the BASIC manual was 
not directed at word-processing 
customers. 

Many utility programs are just as bad. 
I find it is easier and quicker to type out 
short, meaningful command words such 
as ENTER in full rather than try to 
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remember the current program's one- or 
two-letter abbreviation, but I've seen com- 
petent systems programmers boggle at 
the prospect of hunting for, and then 
pecking at, five whole letters in the right 
order just for one command. Why require 
five acts where one will do? 

You might well do good by castigating 
neglect of the touch-typist by IBM and the 
rest of the programming world, but blam- 
ing it on Europeans in general, or Swedes 
in particular, is wide of the mark. By the 
way, I have no special pro-Sweden axe to 
grind, and although I live just outside 
Paris, I’m British. 

Andrew Marland 

35 Avenue Chevreul 
92270 Bois Colombes 
France 


I don't mean to blame Europeans, but IBM's 
short-sighiedness! They had the best keyboard 
in the world (Selectric), and they blew iH... 
Jerry 


On Comments 


Dear jerry, 

[ have a quick comment on your use of 
comments in a Modula-2 program. I think 
[ can cast some insight on the situation. 
Your statement that It is clearer if FOR 
ends with NEXT, and WHILE with 
WEND, makes sense only in the context 
of your ongoing enthusiasm for advanced 
versions of BASIC, However, for someone 
such as myself, who has never used a 
BASIC with WEND in it, using WEND to 
end a loop seems no more natural than 
using QWERTY. 1 would suggest com- 
menting your example program thusly: 


While n«N DO 
FOR i:=1 TO 5 DO 
WriteString("Foa") 
END; (* FOR i *) 
WriteString("Fiddle"); 
DEC(N); 
END; (* WHILE n<N *) 


Using comments that indicate the loop 
variables allows the reader to simply look 
upward from the comment until he Finds 
the loop statement with the same vari- 
ables. With your method, all he can do 
is hope to find the corresponding WHILE 
Statement. For nested WHILEs in par- 
ticular, simply putting WEND wort do 
the job. Note that this affords the same 


ease of reading that NEXT I (rather than 
just NEXT) does. But bringing in NEXT 
is unnecessary, as is WEND. 

As for your columns, they are always 
provocative and informative, even if [ 
don’t always agree. Keep it up. 

Matt Richards 
B15-C Dartmouth Rd. 
Baltimore, MD 21212 


Seems like a good idea. Meanwhile, 
Modula-2 remams my favorite language. . . . 


Jerry 


Z-100 Notes 


Dear Jerry, 

Poverty drove me to the Heath version 
of the Z-100. It is relatively easy to assem- 
ble and very well documented. One 
needs to be light of touch with a solder- 
ing iron on the controller board, but 
otherwise the kit is within the skill level 
of the average tinkerer. My unit came on 
line after only about 10 hours of effort, 

i must also report that one of the claims 
made in the advertising is significantly 
overstated. The 8-inch drives that you 
connected up so easily must have been 
double-sided, for it seems that only 
double-sided drives will work with this 
machine, That was a serious blow to me 
because the ability to use my old drives 
was the economic comerstone of my deci- 
sion to launch this project. 

] have called Heath to ask whether a 
single-sided drive can be made to work, 
but after the first contact, which revealed 
that a BIOS patch was available, the help 
came to an end. You would be surprised 
at how long Heath technicians can hold 
their breath on the phone! It’s hard to 
believe that they think they will sell too 
many of the $2700 disk drives using this 
tactic when equivalent drive systems are 
available for less than half that price on 
the open market. 

Jerry, if your technical friends come up 
with a way to make Shugart 800 drives 
work with the Z-100, I'd surely like to hear 
about it. 

Colin Evans 
150 Walnut St. 
Stratford, CT 06497 


Others also report that the Heathkit ver- 
sion af the Z-100 is easy to build. I'm glad you 
were happy with yours. 

Alas, } know of no way to use single-sided 
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User to User... EE EEE 


drives; mine are indeed double-sided (Com- 
pupro), and I never did check for single. Sorry. 

We use the Z-100 primarily with 5%4-inch 
disks, but we like the ability to transfer to 
B-inch disks easily, 

If anyone writes with a simple way to use 
single-sided 8-inch drives, I'll be sure to put 
it in the column, ... Jerry 


Dear Jerry, 

| finished assembling the Heathkit ver- 
sion of the Z-100 in March. I'm writing to 
tell you how to fix Zorros squeaky key- 
board. I also think that the squeak is 
needless on such a fine keyboard. Fur- 
ther, a blinking cursor makes me want to 
kill. I have spent sleepless nights devel- 
oping horrible tortures for engineers that 
think I need the cursor to blink blink 
blink blink blink blink blink blink at me 
while I'm trying to think. 

I've enclosed the listing of 
MODE.COM, which stops the squeak 
and the blink. The program is a minor 
modification of the one on page P5 of 
volume 2 of the Z-DOS manual. The pro- 
gram could be further modified to reset 
anything on the machine by changing the 
MESG line. I've put MODE.COM into the 
AUTOEXEC.BAT file. 

About the Heathkit H-100—it is in- 
credibly easy to assemble. At $2199 you 
are stealing this computer. Except for the 
disk controller board there are only two 
solder joints in the entire project! If you 
don't like to solder you can farm out the 
controller to a friend you trust with a 
soldering iron. Pay him $100, and you still 
save $900 over the price of the Z-100. I 
built the main box in less than five hours. 
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The controller took me about 10 hours to Jerry Pournelle welcomes readers’ com- 


solder, but I had no experience and was | | ments and opinions, Send a self-addressed 
working very carefully. envelope to Jerry Pournelle, c/o BYTE 
Reinhard Koch 


Publications, POB 372, Hancock, NH 
1500 Cloverdale Ave. 


Winston-Salem, NC 27104 


03449. Please put your address on the let- 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot 


| guarantee a personal reply. 


Thanks—that helps a lot! I don't much care 
for blinks, either, . . . Jerry 


Listing 1: The MODE.COM listing, which stops the squeak and the blink in the Heathkit 
version of the Z-100. 


type mode.asm 
TITLE ‘NCDE.COM’ — SET UP MACHINE THE WAY I LIKE IT 
PAGE » 132 
„ALIST 


INCLUDE DEFASCII.ASK 
INCLUDE DEFYS . ASH 
-LIST 


PONSEG SPOMENT 
ASSUME (CS: FGOMSEG SS: PGHSEG , DS: PGMS: , EG: NOTHING 


URG 100K ; Position after program header 
START: 

ROV DX, OFFSET IESG ; GET ADDR OF MESSAGE 

HOV AH, DOSF OUTSTH ; GET FUNCTION TO OUTPUT MESSAGE 

INT DOSI FUNC ; PRINT MESSAGE 

IN? DOSI TERM ; SIOP PROGRAM 

;ESC,BLINK CRER OFF,ESC,KEY-GOUND OFP,CR,LF,END-CHAR 

MESG DB 2Z1,'x;',21,' 22^ ,12,10, 9: 
PGNSEG ENDS 

HD START 


As shown on page P,5 of the 2-DOS manual, create a CUM file by entering: 
RASH MODE; 

LINK MODE; 

EXEZBIN MODE. EXE. CCM 

PRASE KODE. EXE 


w ww ws "hb hò ud u 


You now have MODE.CCH. 
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The $100-PC by Lomas Data Products: 
Offering high performance at a “low” price... 
and it's IBM-PC diskette compatible. 


The $100-PC is a cost effective high performance 
floppy based system ideally suited to business 
and scientific applications. 


| The system offers the following standard features: 


E Two 54" double sided disk drives 
(640 Kbytes of storage) 


| E Two serial ports, Two parallel ports 
|! B Battery protected clock calendar 


ll MS-DOS** operating system (others optional) 
B (28K RAM 

B 8 MHZ 8088 processor (8087 optional) 

B 15 slot S100 mother board 

@ Aitractive desktop enclosure 


And, the §100-PC is diskette compatible with the IBM-PC and 
most programs will operate without any changes. Plus, with its 
S100 bus expansion capability . your system will never be 


outdated, 


LDP also offers a complete line of 3100 bus board 
products & support for the system integrator... 


B LIGHTNING ONE*** 8086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up 
to 10MHZ operation...... PRICES start at $425.00 


B HAZITALL SYSTEM SUPPORT BOARD 

2 serial, 2 parallel ports, battery protected clock 

calendar, Hard disk controller host interface. ... . 
PRICE $325.00 


B LDP128/256K DYNAMIC RAM 

Advanced dynamic RAM with LSI controller 

for failsafe operation, parity......, à à 
Price 128K — $495.00, 256K — $195.00 


B RAM67 HIGH PERFORMANCE 

STATIC RAM High speed (100ns) low power CMOS 

static RAM. 128K bytes, extended addressing... — .. 
PRICE $1200.00 


EB LDP72 FLOPPY DISK CONTROLLER 

Single/double density, single/double sided disks, 

both 8" and 5%" inch drives simultaneously....... 
PRICE $275.00 


@ LDP88 8088 SINGLE BOARD 

COMPUTER 8088 CPU, 1K RAM, 8 K EPROM, 
Monitor RS232 serial port, 8 vectored inter- 
rupis. "T tion een ee . PRICE $349.00 


*CP/M-B8, MP/M-85 and CONCURRENT CP/ M-85 are iraciemarts of Digital Research 
TeMS- DOS 15 trademark of Micr 
retLiohining One is trademark of Lomas Data Products, Inc. 
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Two additional boards are available for JULY 
delivery 


B LIGHTNING 286 — 80286 CPU BOARD 
Offers 4 times the performance of a SMHZ 8086 
CPU while maintaining mie ae: k. 


BH OCTAPORT 8 PORT SERIAL BOARD 

8 serial ports 0 to 19200 baud operation real time 
clock interrupt. Ideal for multi-user systems such as 
MP/M-88.* —X PRICE. .. CALL 


All of LDP boards are fully tested to exacting 
standards and carry a one year warranty. We 
specialize in 16-bit products & support the four 
major operating systems for 16-bit processors: 
CP/M-86*, MP/M-86, CONCURRENT CP/M-86*, 
and MS-DOS (PC-DOS). 


If your application requires 16-bit computing 
power 
versatility, call 
Lomas Data 
Products today. 


D D 


Dealer inquiries invited. 
LOMAS DATA PRODUCTS, INC. O 66 Hopkinton 
Road, Westboro, MA 01881 O Tel: (617) 366-6434 
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Joystick for the PC 


Dear Steve, 

I would like to build the 
joysticks for my IBM Personal 
Computer using Radio 
Shack's joystick potenti- 
ometer, Catalog No. 271-1705, 
Can you tell me how to wire 
up the potentiometer? The 
IBM manuals have been no 
help. Also, I hooked up a 
inch Hitachi color televi- 
sion set to the IBM PC, but 


Ask BYTE 


Conducted by Steve Ciarcia 


I get poor resolution in the 
80-character by 25-line mode. 
Any suggestions? 

Robert Smith 

Darien, CT 


Adapting the Radio Shack joy- 
stick potentiometer to the IBM 
Personal Computer is easy (see 
figure 1). Of course, your PC 
will need a joystick interface 
card. Also, while the value of the 
271-1705 joystick is rated at 100K 
ohms, the 30-degree travel of the 


IBM CONNECTOR ON PADDLE BOARD 


joystick handle may limit the 
range that can be controlled. If 
this is a problem, a potenti- 
ometer with a larger resistance 
will be needed. The total resis- 
tance change should be around 
100K ohms. 

The signal bandwidth of a col- 
or television is too narrow for an 
80-character line to be displayed 
clearly, The only solution for 
sharp characters is to use a high- 
bandwidth (greater than 12 
MHz) monitor. . . .Steve 
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Figure 1: The technical specifications needed to employ a 100K-ohm joystick potentiometer as a joystick 


for an IBM Personal Computer. 


Apple Disk 
information 


Dear Steve, 

] would appreciate your 
help in finding sources of in- 
formation about the opera- 
tion (hardware and software) 
of the Apple II disk drives 
and disk-drive controllers, 
Robert Kao 
West Linn, OR 

One of the best references on 
the operation of the Apple disk 
operating system is the book 
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Beneath Apple DOS by Don 
Worth and Pieter Lechner. Pub- 
lished by Quality Software, it is 
available at most computer 
stores. The book completely de- 
scribes the DOS software and 
explains the disk formatting. 
Because many of the disk-drive 
functions are software controlled 
rather than hardware controlled, 
you will be off to a good start. 

The Apple disk controller 
schematic on page 145 of the 
Apple DOS Manual shows 
that it does little more than turn 


the drive on and off, move the 
stepper motor, and translate the 
disk pulses into a 6-bit hexadec- 
imal code. The software that 
drives the controller is explained 
in Beneath Apple DOS. The 
disk analog card features the 
MC3470 read amplifier, which 
takes the differential AC signal 
from the disk's read/write head 
and converts it to a digital out- 
pul pulse, It is amplified and 
filtered, sent to the controller for 
translation, and then sent to the 
data bus. . . .Steve 


Atar! 800 to VCS 


Dear Steve, 

Town an Atari 800 and am 
interested in making car- 
tridges for the Atari VCS or 
5200. Do the VCS and 5200 
both use a 6502 chip? If they 
do, is it possible ta use stan- 
dard Atari assembly lan- 
guage for programming? If 
they do not use the 6502—or 
are not compatible with Atari 
assembly language—can you 
tell me if there is any other 
way to make cartridges for 
the VCS or 5200? (I under- 
stand that there is a board 
that lets you use an Apple II 
Plus for this purpose.) Any 
help will be greatly appreci- 
ated. 

Scott Brause 
Edison, NJ 


The Atari 800 and the Atari 
VCS both use a 6502-type micro- 
processor und share the same 
machine language. 1t is therefore 
possible to develop games on 
your Atari 800 that will run on 
a VCS. 

The boards for the Apple il 
Plus are made by 


Frobco 

POB 8378 

Santa Cruz, CA 95061 
(408) 429-155] 


These units are real-time devel- 
opment systems consisting of a 
plug-in board for the Apple H 
and EPROM plug-in boards for 
the VCS or 5200. . , .Steve 


The Monitor and the 


Merriment 


Dear Steve, 

[ have been using a BMC 
13-inch color monitor with 
two home computers: a 
Commodore VIC-20 and a 
TI-99/4A. I also have another 
computer (built from an NRI 
kit) that is based on an 


Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports came standard, 
allowing you to connect the Votrax PS 
System to virtually any computer, 
Speech, music and sound effects are 

e only a PRINT statement away. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe- 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep- 
tion word table and 
store your own translations. 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 


Built-in versatility. 


Much more than just a voice output 
device, the Votrax PS System lets 
you mix either speech and sound ef- 
fects or speech and music. A pro- 
grammable master clock and 255 
programmable frequencies give you 
unmatched control of speech and 
sound effects. 

The Votrax PS System offers user 
expandable ROM for custom appli- 
cations, user downloadable software 
capabiliry and sound effects 
subroutines for easy user program- 
ming. Its programmable speech rate 
provides more natural rhythm, while 
16 programmable amplitude levels 
give you greater control of word 
emphasis. 


What to say after “Hello”. 


Businesses wil! appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 


Volhvax’ 


The Votrax Personal Speech System 
is covered by a limited warranty. 
Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 


Actual size: 12.2" x 4.5" x 2.6" 
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computer Instruction with voice text- 
books as well as spoken drills and 
testing, And then, late at night, you can 
make those adventure games explode. 


A quick list. 


D Highly articulate Votrax text-to- 
speech translator. 

LJ 255 programmable frequencies for 
speech/sound effects. 

Ü 16 amplitude levels. 

D Simultaneous speech and sound effects 
or speech and music. 

O 8 octave, 3 note music synthesis. 

O Serial and parallel interface standard, 

O User programmable master clock. 

D User defined exception 
word table. 

O User programmable speech 
rate, amplitude and inflection. 

D User expandable ROM 
for custom applications. 

O User downloadable 
software capability. 

O 3,500 character 
input buffer: sub- 
divisible for a printer 
buffer. 

O Internal speaker and external 
speaker jack. 

D Real time clock and 
8 user defined alarms. 

C) Oral power up and error prompting. 

O X-on/X-off and RTS-CTS handshaking, 

D Programmable Baud settings (75-9600). 

O [nterrupt driven Z-80 microprocessor. 

O Parallel /Serial interconnect modes. 

O Proper number string translation: the 
number “154” is pronounced “one 
hundred fifty four". 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 
Michigan residents, please call 
(313) 588-0341. MasterCard, VISA or 
personal check accepted. The price is 
$395 plus $4 for delivery. Educational 


discount available, Add sales tax in 
Michigan and California, 
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MC6802 microprocessor. This 
unit has memory-mapped 
video, uses an MC6670 char- 
acter generator, and displays 
24 lines of 32 characters on a 
television screen. How can I 
get it to display to my 
monitor? 

Itshak Mihaeli 

Brooklyn, NY 


Your color monitor is designed 
to accept a composite video signal 
directly. A television recerver is 
designed to accept a composite 
video signal that is super- 
imposed onto a radio-frequency 
(RF) carrier. Most low-cost com- 
puters, such as your NRI, pro- 
vide the video output on an RF 
carrier (usually channel 3 or 4) 
lo enable a home television set to 
be used as a monitor. 

The VIC-20 and the T1-99/4A 
have a direct video output that 
is not modulated to a television 
channel. Their output can there- 
fore be displayed directly on your 
monitor. The RF signal from 


included. 
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Since November of last year, we've been tasting our new 
Eco-C Compiler and now It's ready for your 280" GP /M™ 
system. Some of the features include: 

e All dala types, Including float, double and long. 


# Fast, efficient code. For example: Our versions al 
"seive" in January, 1983, BYTE; 15.8 seconds 
(standard) and 11,7 seconds (optimized). 


€ Uses Microsoft's MACRO 80™ for REL file output, 
e Standard (K&R)file(/O and library (mast in source) 


e Easy assembly language interface. 
e No royalty fees on generated code. 
Tha price [or Eco-C is $350.00 and Includes MACRO 80 (a 


$200.00 value by itself), We'll also include a free copy of 
C Programming Guide while supplies last, 


For further information, call or write: 


P.O. Box 68602 


m 
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Registered trademarks are: Zilog (Z80). Digital Research 
(CP/M), Microsolt (MACRO 80} and Ecosoft (Eco-O), 


your NRI sysiem is preventing 
the video signal from being dis- 
played. If you tap into the com- 
posile video signal inside the 
computer before it goes into the 
RF modulator, you will he able 
to display its output on your 
monitor. , . .Steve 


Power-line Warning 


Dear Steve, 

I am about to receive a Vic- 
tor 9000 system and would 
appreciate some information 
on a padget that gives warn- 
ing of power-line failures and 
glitches. Despite consider- 
able searching, | have been 
unable to find the name or 
manufacturer of this minor 
piece of equipment and its 
price (though I understand 
that its cost is not high), Can 
you help? 

Brian Rushton 
Brooklyn, NY 


The device for tndicating 
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power-line failure and glitch oc- 
currence, the Glitch Sentinel, ts 


manufactured by 


BMI Billings McEachern Inc. 
402 Lincoln Centre Dr. 
Foster City, CA 94404 
(415) 570-5355 


The Glitch Sentinel features 
indicator lights for a variety of 
power-line conditions including 
high and low line frequency, 
voltage spikes, and "noise." At 
$400 to $975 (with printer) per 
unit, I do not consider this a 
"minor piece of equipment" and 
suggest that you may be confus- 
ing this product with one of the 
many devices available that sup- 
press surges and glitches. . . 
Steve 


Greek Character Set 


Dear Steve, 

I have both a Commodore 
PET 2001 and a VIC-20 and 
would like to find a character 


generator for both that will 
display the Greek character 
set. 

Dafni Voulgaridou 
Thessaloniki, Greece 


Two programmable character 
genemtors for the PET have been 
advertised within the last year. 
The first, the ICT Programmable 
Character Generator, is available 


from 


Micro Mini Computer World 
4 Robinwood Ave. 
Columbus, OH 43213 


It allows the user to reprogram 
any of the PET's 256 standard 
Screen characters and would cer- 
tainly allow the use of Greek 
characters. 

The other uni? is manufac- 
tured by 


Systems Formulate 
Corporation 

39 Town & Country Village 

Palo Alto, CA 94301 


SPSS Inc. is making waves with a powarful new line of 
statistical software for the serious data analyst. 


(À Simple and sophisticated statistics; 25 procedures 
including cross-tabulation and regression 


(à Advanced Report generator 
(à Comprehensive data management—files of 


any size 


SPSS/Pro is currently available far the 
DEC Professional 350. Other conversions are underway. 


At SPSS Inc. we're making waves every day. 
Call us for the full story. 312-329-2400 


SPSS inc. 


444 N. MICHIGAN AVE., CHICAGO, IL 60611 
(312) 329-2400 
SPSS, SC5S, IDA, E are vademarks of SPSS Inc. for ita 
EC Prolessio 


etary com 
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ISE-USA Professional Training 

Seminars on Microcomputer 

Application Development 

The microcomputer is here to stay. As a 
smart information Management Professional 
you know that micros are rapidly becoming 

a key to business success. 

Learn how to usa them wisely, and you'll 
be able ta take full advantage of the growing 
micro revolution. Build top quality application 
systems on micros, while maintaining data 
integrity and security, and you could save a 
small fortune, Or make one. 

That's why ISE-USA has developed this 
spacial training program-—to help you un- 
derstand the fundamentals of data base 
management systems and to show you how 
to solve the kinds of problems you could 
formerly solve only on a mainframe. 

It's the kind of in-depth, practical, concen- 
trated learning program you need to update 
your thinking, and discover the true potential 
of today's micros. 


Three-day Seminar and Workshop on 
Microcomputer Application Development 
Basic principles and inner workings of data 
base management: a must for anyone who 
wants to stay abreast of today's rapidly evolv- 
ing information processing technologies. 


Circle 238 on inquiry card. 
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Reserve your place today. 
We'll give youa front-row seat to success. 


Learn such valuable techniques as... 

e State-of-the-art data base management 

e How to design logical data structures for 
your application problems and create 
effective, efficient application software 
solutions 

@ How lo assure data integrity and utilize 
recovery procedures 

@ Taking full advantage af tools for ad hoc 
query processing and interactive data 
manipulation 

e Guaranteeing data security, handling 
multiple simultaneous users, performance 
tuning, design modification, and more 


Taught By: Leading authorities on micro- 
computer dala base management for 
applications systems development. 


Sponsored By: international Software 
Enterprises, Inc. (IGE-USA), a member of 
the worldwide network of ISE companies. 


In Cooperation With: Micro Data Base Sys- 
tems, Inc. (MDBS), one of the world's leading 
microcompuler software firms; creators of 
superior data base management software for 
mini and microcomputers and the first com- 
pany to develop an authentic, full-featured 
data base management system for a wide 
range of microcomputers. 


Guaranies 


ISE-USA assures all attendees thal only proven and avani- 

able stalo-ol-lhs-ari mcrocomputar soltware 

loots wil be used in this seminar. Chief among hasa is 

MOBS lil. an extended network, post relational DAMS 

which ts preferred workiwide lor serious micro application 
Many of ite leaiures are nol yet avedable on 

mainirame DBMSs. 


MOBS II is a trademark of Micro Data Base Systems. Inc. 

[C] Enroll me today! Enclosed is a check 
or money order for $500". 

O Sounds great, but ! need more 


Information. 
* Illinois rezidanta, plasse add 6% salas tax. 


City — — — — Á— a — — 


MAIL TO: ISE-USA, 85 West Algonquin Ad.. 
Arfiegton Heights. IL $0005 


OR CALL: (800) 323-3628, in Iitinols cah 
(312) 981-5 
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ts your Apple's 6502 processor chip a little 
overworked lately? Have you been eyeing 
one of those new, 16-bit systems? But you 
don't want to give up all your Apple pro- 
grams ..,. 


Add the powerful 16-bit 8088 processor to 
your Apple with ALF's Processor Card. Let 
the 6502 and 8088 work together to tackle 
your toughest problems—like speeding up 
your Applesoft and Apple Pascal programs. 
With the Processor Card, you can use the 
CP/M™ 86 or MS-DOS™ operating system 
to run the latest 16-bit software, including 
many IBM PC programs. 


64K or 128K of high-speed memory is 
available for ALF's Processor Card. Use the 
Processor Card with 128K as a fast disk 
emulator or to view sixteen hi-res images in 
under a second. Or run Basic, C, COBOL, 
or Pascal with 16-bit performance! 


The ALF Processor Card is just $395 (Ap- 
plesoft speed-up software included). See 
your Apple dealer today, or contact ALF for 
more information. 


Trademarks: "Apple": Apple Computer, "CP/M'' Digital 
Research, "MS-DOS"': Microsoft. 


ALF Products Inc. 


1315F Nersoor St. Denver, CO B0215 
(30391204 -08B71 Telex: aggTmBo-.k 
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Ask BYTE 


Another device, the Soft 
ROM, consists of a board that 
plugs into your character genera- 
tors ROM socket and provides 
4K bytes of RAM to create a 
customized character generator. 
An alternate character set can 
then be loaded into this RAM 
and switched. This card is 
available for $129 from 


Canadian Micro Distributors 
Lid 


365 Main St. 
Milton, Ontario LOT 1P7 
Canada 


A foreign-language ROM for 
Commodore systems is available 


from 


Kobetek Systems Ltd. 
Rural Route #1 
Walfoille, Nova Scotia 

BOP 1X0, Canada 
(902) 578/771 


You should contact them for 
specific information. 

Also, Í refer you to an article 
on creating custom character sets 
for the VIC-20 computer. This 
article, "Pixelator" (Computet, 
October 1982), shows haw to ob- 
tain an alternate character set. 
The principles can also be ap- 
plied to the PET. .. .Steve 


Pascal Primers 


Dear Steve, 

I am trying to learn Pasca] 
and need a good book to 
help me. There are many 
Pascal books on the market, 
but [ don't know which 
would be suitable for me. I 
have been using BASIC for 
over three years, so I'm not 
exactly a beginner with 
micros or software, Can you 
recommend an appropriate 
book for me? 

James Smith 
Pinellas Park, FL 


Many excellent books on 
Pascal programming are avail- 


able, but I will list three that 
may be of special interest to you. 

Pascal from BASIC by Peter 
Brown (BYTE/McGraw-Hill) 
emphasizes the advantages of 
structured progmmming and 
presents the concepts required to 
adapt Pascal to your computer. 
lt builds on your previously ac- 
quired BASIC skills. 

Introduction to Pascal by 
James Welsh and John Elder 
(Prentice-Hall) provides short, 
illustrative programs and a 
series of 17 case studies. It is 
written for the beginning 
programmer. 

If you own an Apple II com- 
puter, an excellent book is Ap- 
ple Pascal—A Hands-on Ap- 
proach by Arthur Luehrmann 
nnd Herbert Peckham (McGraw- 
Hill). This is a tutorial guide lo 
Apple Pascal designed to be used 
with an Apple H. . . .Steve 


CPIM on an Elf 


Dear Steve, 

I have an expanded version 
of the Elf II 1802-based com- 
puter with ó4K bytes of 
RAM, an ASCII keyboard, 
and Level HI BASIC. How 
can I run CP/M on this sys- 
tem? Can a Z80-based com- 
puter be interfaced with the 
Elf system to use its RAM 
and other accessories? 
Barry Dyar 
APO New York 


CP/M was written for an 
8080 microprocessor and it will 
also run on 8085 and Z80 chips, 
but it cannot be directly imple- 
mented on an 1802. However, a 
Z80 microprocessor could be in- 
terfaced to the Elf's bus (similar 
to Microsoft's Z80 card for the 
Apple II) to use existing memory 
and I/O ports. CP/M could then 
run on this hybrid system. I 
have never tried this combina- 
Hon and am not aware of any 
commercially available boards to 
accomplish it. You might try 
writing to 


Netronics R&D Lid. 
333 Litchfield Rd. 
New Milford, CT 06776 


This company sells the Elf II and 
has CP/M on its Explorer/85 
system. Perhaps it has worked 
out a combination of the two. 
' > Steve 


E-Z Does It 


Dear Steve, 

I was very impressed with 
your E-Z Color Graphics In- 
terface (BYTE Circuit Cellar, 
August 1982), but I feel that 
designing it for the Apple is 
like bringing coals to New- 
castle. The article stated that 
an 3-100 version was being 
planned; I have long felt that 
5-100 systems needed such a 
board for good games and 
graphics programs. Do you 
think that it would be feasi- 
ble to combine the graphics 
support of the E-Z Color 
board with a sound genera- 
tor and a joystick/paddle in- 
terface on an 5-100 board? 

My 5-100 system has only 
one slot available at the pres- 
ent. is there any way that I 
can increase the number of 
slots available? What I had in 
mind was something analo- 
gous to an extension cord 
with multiple outlets. 
David Langan 
Lafayette, LA 


The 5-100 version of the E-Z 
Color board features the TMS 
9918A sprite graphics, an 
SN76489A sound-generator ciy- 
cuit (BYTE Circuit Cellar, July 
1982), and an input port capable 
of reading two Alari joysticks. 
It's available from 


Micromint Inc. 

561 Willow Ave. 
Cedarhurst, NY 11516 
(800) 645-3479 


Your idea of expanding the 
5-100 bus with “an extension 
cord with multiple outlets" is 
sound if the connecting cable is 
not too long and if the original 
socket had buffered address and 
data lines. Active or passive ter- 
mination of the bus is recom- 
mended if the length is more 
than several inches. (See also 
Ask BYTE, August 1983, page 
486) .... Steve 


BSR X-10 Revisited 


] have occasionally referred to 
the BSR X-10 Home Control 
System in my articles and 
recently (BYTE Circuit Cellar, 
July 1983) described my disillu- 
sionment with the X-10. The 
following is part of a letter from 
John Dilday at Leviton Manu- 
facturing Company that helps 
shed some light on this subject. 


"My experience has shown 


that the arbitrary switching 
you describe is caused by 
legitimate X-10 signals. The 
culprit is your ultrasonic con- 
troller and other similar 
“early consumer” transmit- 
ters. You will find that con- 
trollers with the buttons 
floating at 125 volts line 
potential are sensitive to 
power-line transients or elec- 
trical noise. Noise occurring 
as the controller chip is scan- 
ning the buttons can activate 
a controller just as if you had 
intentionally pressed a but- 
ton. You can demonstrate 
this to yourself by monitoring 
the transmit LED, Whenever 
it flashes without an inten- 
tional command, it is trans- 
mitting as commanded by 
the power-line noise. 
“There are several solutions 
to your arbitrary switching 
experience, One is to elimi- 
nate the sensitive controllers 


from your system and replace 
them with Leviton’s Central 


Contro! System devices that 
are nòt sensitive to noise. 
Another is to disconnect 
these controllers whenever 
they are not being used to ac- 
tually transmit a signal, If 
you must leave the sensitive 
controllers on line, installing 
0.02 =F glass capacitors from 
each of pins 16-23 to ground 
has been found a satisfactory 
remedy, 

"The X-10 signal standard is 
one that can be reliable. It re- 
quires a specific combination 
Of events to activate a 
receiver: (1) a 121-kHz signal, 
(2).a signal coordinated with 
Zero-crossing, (3) the proper 
9-bit code for a specific 
device, and (4) the comple- 
ment of the 9 bits. This signal 
Standard results in a system 
that can be made to operate 
reliably on three-phase 
277/480 volts down to your 
single-phase 240-volt home 
electrical system, or even a 
low-voltage twisted pair"M 


In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a 
nagging problem? Send your inquiry to: 


Ask BYTE 


clo Steve Clarcia 
POB 582 


Glastonbury, CT 06033 


Due to the high volume of inquiries, personal replies cannot 
be given. All letters and photographs become the property of 
Steve Ciarcla and cannot be returned. Be sure to include "Ask 


BYTE” in the address. 


NEW: XEROX 16/8 PROFESSIONAL COMPUTER 


Clrole 298 on Inquiry card. 


16/8 FEATURES: 
BOSG 16-bit 


separalea curser conlrol 


Operating systeme include: 
MS- DOS, Concurrent CP/M-B6 and 
CP? M-80. Upgrades from 820 and 


820- Il are available, 


Em Em 


= = 
dé 


INTRODUCTORY SALE PRICES 
processor aperating at T BALE 
6&.7MHz, 4MHz ZBOA, 128K RAM 
keyboard with 12 V eres 

pad. B'OS/DD 


$3195 
$3795 
$3745 
$4445 
10 Mb Hard 85295 
‘wih Tandon Drives 


CALL OR WRITE FOR 
COMPLETE CATALOG 


5yr SUDO 
5%" D3/DD 
T SS/DO 


$2496* 
$2796" 
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YOU SHOULD 
RECOMMEND 
A KAY PRO EVEN 


TEYOU DIDN'T ` 
BUY ONE YOURSELE 


If you re happy with the =< better left to an engineer | other hardware as optional extras, 
computer you now own, were Trying to find iiir am eed all Kaypros hardware comes 
happy for you. Because we both | interfaces and so MÀ. complete in an integrated system. 


know what you went through alone would drive most peop Except, of course, for a printer 
to buy it. up the wall (remember). As you know, some people don't 
More than likely, it was a So, we've taken a different | need one. And those iA do 
long years education that sent must decide whether they need 
you into a complex maze o dot matrix or letter quality 
and error. You spent a lot of prin 
time asking questions in com- "What complete on a 
puter stores, More time hunt- Kaypro I? 
ing for answers in computer 64K RAM, Z-80 micro- 
books. Even more time inves- processor. A 9? green screen 
tigating all the hardware, let f monitor. Dual disk drives, the 
one software options you same used by IBM. A detach- 
had to consider. able keyboard thats more com- 
It was a hard way to get plete fan oull find on the latest 
what you needed. A year that Apple. Built-in interfaces for both 
earned you an honorary degree a printer and communications. 
in computer engineering and the In other words, all the hard- 
status of a computer b approach to making and selling | ware you'd recommend to a first- 


But just between us buffs, | our Kaypro II. Rather than a time buyer. In one complete 
you recommend a year starter system, with options you | package. 
like that to a friend? | buy piece for piece, its designed 


with all the inegrated hardware | IT COMES COMPLETE 


FOR THE FIRST-TIME cans WITH SOFTWARE. 
BUYER, KAYPRO IS A. | 204 sofiware it needs to be fully While businesses can be 
GODSEND. Off the shelf, Kaypro Ilis | very different, the fact is that 95% 
We think the ‘hard way is the letely ready for business. We of all business needs can 
pn ona to buy a com- think thats what the first-time sprains pr pam business 
uter. a business person | b ally need Word 
cuia mic nm rome ms M aeq ban s/Spelling, Data Base 


IT'S A COMPLETELY Vise d cand Financial 
—— — (i INTEGRATED SYSTEM, Spreadsheeting. 


Registered Tradera 
aie ode, ee ae ee Since we dont consider a Its the software that's 
rdom ae jay IX. RAS CM Kpa Canaan | monitor disk drives, interfaces or | optional with other computers. 


But it too comes complete with 


aK 
And with its CP/M operat- 
ing system, Kaypro I[ is capable 
of running thousands of other 
business programs, to fill more 
ialized needs. 


IT SELLS FOR $1595, 
COMPLETE. 

People are bound to ask you 
how much they should spend on 
a computer There is, of course, 
an obvious answer: as little as 
asses and still get a serious 

usiness system, complete with all 
the functions they need. 

At $1595, Kaypro II is 
the least expensive serious busi- 
ness system we know of on the 
market today. 

There are basic starter 


tems advertised for less. But their | 


optional hardware and software 
can double or triple their basic 
price. So they can end up cost- 
ing $2000-$3000 more 
a Kaypro. 
example is an Apple 
Ne. With a hardware configuration 
comparable to IIs, com- 
lete with comparable software, it 
ists for an average price o Ü. 


$2805 more than a Kaypro. 
IT OFFERS 
MORE MEMORY FOR 


THE MONEY. 
Since disk drive memory 


capacity is always a concern, once | 


again the idea is to get the most 
for the money, With two disk 
drives, P Dro II quan 400K 
for $1595. With equivalent hard- 
ware, an IBM gives you 320K for 
about $2800. And Apple Ile 
gives you 286K for about $2400. 

So once again, Kaypro Il 
delivers. 


ITHAS POWER 
TO SPARE FOR WHAT 
MOST BUSINESSES 
NEED. 


The more you love compu- 
ters, the more tempting it is to 
recommend a 16-bit vs. 8-bit 


machine. You know that 16-bit | And the faster the better. Perhaps 
systems are a little faster and on this count alone, Kaypro II is 
have more power to run longer | wo recommending. 
ms. As a fully functional busi- 
However, 16-bitters are far | ness system for $1595, Kaypro can 
more mpm than the Pri win the payout race ag down. 
variety. And, unfortunately, have 
only a handful of business appli- IT'S BECOME A 
cations packages that LEADING SELLER 
really take advantage of them. R, E C MS 
j 
E LIKE YOU. ç 
eec Cole ct, Kaypro [I is one 
ps the best sellers in the $1000- 
Wordstar word $5000 price range. And it gor 
The Word Plus ere largely because of the 
enthusiastic word of mouth, and 
word of press, of computer 
enthusiasts. Many of whom, 
building their own systems, 
bought a Kaypro II as their 
second computer. 
Dimensions " Y you certainly ay be 
: sight B inches ne if you recomm 
Daes: Whe ioe || ro anyare shopping ora i 
word processing Weight: 26 lbs. computer, 
Biet Speller portent Or look at it this way Once 
Considering the real needs | you tell people about the com- 
and budget limitations of most | plete business computer for $1595, 
small businesses, why suggest a a tobably stop bugging you 
company limo whena with a lot of questions. 
company car will do? They may even forget to ask 
Since 75% of all micros why you didnt buy a Kaypro II 
sold today are 8-bit systems, it's r yoursel. 


Just between us buffs, we 
cant recommend a good answer 


indicative of their capacity to take 
care of business. Wed stick with 


EPIS Y Q9 800-447-4700 FOR 
IT CAN PAY FOR THE DEALER NEAREST YOU. 
ITSELF FASTER THAN | Circle 540 on inquiry cera. 
MORE EXPENSIVE m 
COMPUTERS. : 
Every business person = 
wants a computer to pay for = 


itself in increased productivity. I 


Software Received 


Apple 


Bookends, a reference-man- 
agement system that keeps 
track of information from ar- 
ticles, books, and magazines 
alphabetically using authors 
and keywords, This program 
offers storage and retrieval, 
For [i Plus, Ife, and IIl; flop- 
py disk, $124.95. Sensible 
Software Inc., 6619 Perham 
Dr.. West Bloomfield, MI 
48033. 


The Chambers of Vocab, an 
educational game that builds 
vocabulary skills. Your goal 
is to work your way up and 
out of the Chambers of Vo- 
cab by demonstrating vocab- 
ulary skills, Up to four play- 
ers can choose from three dif- 
ficulty levels. For Il, H Plus, 
and Ile; floppy disk, $48.96. 
Reader's Digest Services Inc., 
Pleasantville, NY 10570. 


The Cheap Assembler, a 
menu-driven, interactive edi- 
tor/assembler system that 
lets you edit, assemble, list, 
and execute 6502 assembly- 
language programs without 
leaving the system. The pro- 
gram includes editor com- 
mands, assemble-time error 
messages, and assembler syn- 
tax, For II Plus and Ile; flop- 
Py disk, $23.50. Thunder 
Software, POB 31501, Hous- 
ton, IX 77231. 


Home Investment Package, a 
series of three sections: the 
stock-tracking program, the 
compound-interest program 
(for any account that offers a 
compounded interest), and 
the main menu, which allows 
you to move from the stock 
program ta the compound- 
interest program. For I] Plus 
and Tle; floppy disk, $15. Yes 
Software, 220 McKee Ave., 
Oxford, OH 45056. 


Pensate, a thinking game of 
evasion, The object is to get 
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to the top of an 8 by 8 grid 
while avoiding other playing 
pieces. All ages can play. For 
the II Plus; floppy disk, 
$19.95. Penguin Software, 
830 4th Ave., Geneva, IL 
60134. 


Tactical Armor Command, a 
game simulation of World 
War II in which you pick a 
nation, build a combat team 
from powerful tanks, assault 
guns, and tank destroyers, 
and command the team 
you've created against the 
enemy. For II, I Plus, and 
lle; floppy disk, $40. The 
Avalon Hill Game Co., 4517 
Harford Rd., Baltimore, MD 
21214. 


Ultimaker I], a game program 
that allows Ultima II players 
to boost their character's 
abilities and print maps of 
many areas of the game, It 
also includes a program of 
playing hints that you use at 
your discretion. For II and Il 
Plus; floppy disk, $14. Amaz- 
ing Software, 625 Wellington 
St. N, London, Ontario N6H 
3EB, Canada 


Atari 


Paris in Danger, a multilevel 
simulation game of the De- 
cember 1814 campaign to 
crush Napoleon, When two 
or mare enemy corps engage, 
combat becomes tactical on a 
strategic map of Western 
Europe. For the 800; floppy 
disk, $35. The Avalon Hii] 
Game Co., 4517 Harford 
Rd., Baltimore, MD 21214. 


Solar Storm, an adventure 
game. Strapped in your laser 
ship, you must battle Fierce 
aliens that approach in waves 
of increasing velocity. In 
addition, the sun explodes 
and showers heated 
fragments on your vulnerable 


planet. See if you can sur- 
vive. For the 2600; cartridge, 
$29.95. Imagic, 981 Universi- 
ty Ave. Los Gatos, CA 
95030. 


CP/M 


Fallout, a fallout-prediction 
and shelter-design program 
that lets you analyze any 
location in North America 
under various attack scenar- 
ios and size a shelter for the 
location. This program in- 
cludes an accessible database 
of over 1200 targets, 300 
weather stations, multiple 
targeting, user-selectable at- 
tack cases and winds, and 
easy-to-understand summary 
outputs, Floppy disk, $29.95. 
Go Software, POB 2693, 
Chicago, IL 60690. 


Organizer H, a utility pack- 
age that lets you display, ex- 
plain, and execute hundreds 
of applications, utilities, and 
systém functions, You can 
also develop your own 
special menus. Floppy disk, 
$149. The Information Pec- 
ple, 443 Hudson Ave., 
Newark, OH 43055. 


Pro Pascal, a programming- 
language compiler that gener- 
ates native machine code for 
efficient program execution. 
Floppy disk, £220. Prospero 
Software Ltd., 37 Gwendolen 
Ave., London SW15 6EP 
England, 


ZBOASM, a Z80 assembler in 
manual form with complete 
source-code listing and a tu- 
torial on assembler theory. 
Includes standard Zilog mne- 
monics and manual, Easily 
revised as a cross-assembler, 
Floppy disk, $50. King Soft- 
ware, POB 208, Red Bank, 
NJ 07701. 


D] =—— == xw j 
Commodore 


Casual Writer, a utility pack- 
age that lets your computer 
function like a word proces- 
sor, No need to retype your 
entire text, just retype those 
words you need to change. 
Information can be stored on 
tape and easily recalled from 
tape for quick review. For the 
VIC-20; cassette, $29. E.N. 
Publications, RR 1, Box V, 
Worden, IL 62097. 


Deadly Skies, a fast-action 
arcade game. You must de- 
stroy the enemy's military 
base, missile emplacements, 
and many tanks. Avoid pa- 
trols, asteroids, and tracking 
bombs. For the VIC-20; car- 
tridge, $39.95. Tronix, 8295 
South La Cienega Blvd., In- 
glewood, CA 90301, 


Dr. Floyd, an interactive 
game that simulates artificial 
intelligence. You can con- 
verse with this program in the 
psychoanalytical technique 
used in client-centered 
therapy, For the VIC-20; cas- 
sette, $14.95. Apropos Tech- 
nology, Suite 821, 350 North 
Lantana Ave., Camarillo, 
CA 93010. 


Gold Fever, an arcade-type 
game, Inside an abandoned 
gold mine, you must collect 
ali the gold you can before 
your oxygen runs out. Avoid' 
runaway boxcars, rolling 
boulders, and an evil claim 
jumper. For the VIC-20; car- 
tridge, $39.95. Tronix (see 
address above), 


The Math Teacher, an educa- 
tional math-tutorial program 
that drills students in math 
from first grade through 
junior high school levels, It 
contains 25 working math 
problems per session and dis- 
plays student's scores. For the 


COMMODORE 64 


Commodore 3701 Color Monitor 
4" streen-big screen, high vule 


DON NOT BUY AN | B M PERSONAL COMPUTER N 
before you sea & try the new SANYO MBE - Computer PORTABLE COMMODORE EXECUTIVE B4! 


which is an IBM PC elone at one-third tha p Briefcase sty ly 64K, ds etachabla, 5-inch color 
Ui “jo Top 


monitor & 


diret connect to 64 Ë The SAN YO MBC-550 py disk drive, Compet 
Your LOW Cost:$269.86 Power Teh expandable to 256K} w/softwars designed for the popular commode 64] 
ty det mauli direct Built-in 5" color ma 
ond vo RA BAB VICA, = Hih gite itia om pronta 
Commadote stastie -cpfu col x 25 lings i p Te ale 5) 


uilt-in 170K disk drive (second drive upt'l) 


Your rr Cort: 528 35 Includes interface & calle, MDD OS Iu stem-(the defacto standard 


muri cL fa I xternal video port (64 compatih! 
corr atin, * Wiha tote | gate SE Full upper/lower cass detachable keyboard 
connect to Com. 648 VIC.20. Commodare E1608 Madem ord Processing softwa Emmens Serial Bus 

Your LOW Cov-$299,95 — ` The bert deal ia the country for | Spread sheet ( ‘siCale-dike) software od s system bus(C-64 compatibie) 
—sSII eS modam ton LOW Cort: $68.95 - more! " a IEEE Ses Lx aa? ibs 

aniy $12.95 with tha gurchees pf one o! these p Y. our cost is NOT $3 OUR Tr s HA $1,500 SEMEL 

wit RIVE 
S& 189 I Your cost:$995.0 
SENSE se ea: ^ i pet rocher to prosor pons Ps 
COMMODORE Sa $1955. M net rear (2 n a aykins over hall a megabyte on line} "Your cost: $1195 
MULUS aarahi dí ^ ate Hire disk availahts soon HURRYI FREE errant PACKAGE with your 

1 154) Diak Drivs  $29935'&. 


urchase of the new Commodore EXEC 
Portahie Computer-ask for details ie ordering 


x i phour ut imal d. EW W ARLE CO MPATIGLE 
T wi 

PROCESSOR TE ROMAA M At tay S02 8 

Z-80 processors; s Apple softwere, CP/M 


| (525E Printer $789.85 


ALLFOR $775.55 x TI 99/4A including the 
COMMODORE 64 55.55 $ 09 95 $5D T| rebate "(rou wep ua $149 35: 


with the purchete ol The onty 16% COLOR computer 


J 1541 q Disk Drive $289 
I 170! — f4"cnlar moniter — $259.35 under $100-16 nt FAST! 


ALL FÜR $789.85 Purchasa of TU 69/44 includes One Year Full based languages, Anplesoft, Basic, Cabol, Forth, 
COMMODORE 54 $143.35 ot MN Pd p Fortran and d Pascal” Optional plug-in hoards 
i m Pon Dn af 4222.95 FREE with th» purchace of any of they TI packages, ahhar Ward Ts NEC 6001 a d M EP ge integer Basic, 
+ 6238 F M. Proctisor, MuktiPlgn ar LOGO (ane only!) and | MAG 
(FG, ntl a e been t rem | A. de day wi ee ir = 
a " in the U.S.A. Includes 90-day warranty. it's 
ALL FOR 1222.45 "m e Du a PMP 19 Dit din m shout time the consumer ot 1 price bresk! 
1 — — = °" f HP 12 igherpltgs HPY280 D um 
COMMODORE VIE-20 s7455 PHP IREA — 12K sxpandem card FHF 12Bà _Peripherel exeanisan bos os ied ny a AM 
nee ts | lamen 35 28 how 
ram radar : BH iya piy Ud x , 
[ Gorter educational Salivana 2498 Phe rH pn Wm ascen ^ K ë > SPECIA "PACKA — supply & more! 
mirala - 
ITTRTETTETTTYTTITPTTE AL Mt ud LE: P ie ced m 
sut tou: CARL 
Dual Diak Drive for the 64 & other models rm PHP 1200 Petipheral engamtien box One v OAK Co Comp uter 
3AUKB esch-total storage GAUKB TI3RAA Compur PHP Ica Primer a BD) One disk drive w controller 
Come & try tham-they're GREAT! —6. ap, PR fep. ras DR Yow canta oge | One 127 green monitor 
Ratail:$1 295, 00 ¥/C'$S599.95 PHPF12U0 — Prrighera! exonanan bes < TI $58.00 rebere-you pay ut 580965) Your cost;$938,95 
“30 Programs for fea than S30! PHP 1250 — 32K expansion cord I nns Package Twa: 
NECI "M Non DE 04 eres Gre BAK Computer 


One disk drive w/controfler 
One second disk drive 


PHF 1080 — Qük rontrodier card 


NEW Impac [int Matrix Printer by "Fidehty" PHÉ 1209 — Feghmral euganuan haa 


deed connect tu VIC Z20/Cum. 64. 30 tas 


NEW TI-CC-40 Portable 


PHP 1280 — ASK erpinen card 
ye tpe det: praghet! YC NSS (90 dey weramry)| Computer fram Diei, rw mem eroe | pe 
DATE w — — mim TEXAS INSTRUMENTS {after Ti $80.60 rabate-you poy vs $927.95) One BAK omp r 
* Th af Lamar 
OM west Yar fener m 95 NEW LC 40 Texas Instruments Compact Computer One disk drive afcon oller — . 
Mer re — i fig tub us iar VIEN dim $189 NOW iN ETOCK! Den’! throw yout money away One Epson RX8ü or Star Emi 10X 


by buying e portable computer al SRUD or 31000 
the TI CC AD vel perform - ar 91 ot 
HX-1DDO Printer pjotter 
HX-2080 Watectape (digital tapa drivel sam 


Your cost:$1199.95 

Individual prices: 

Romar li 64K computer $595.00 
Disk drive w/cantroller 298.95 


+ Yatin Fach GER Far N1C-7D 


FREE wah Live perckapt ó! rach à! iiu shear 17) 
paduri - Ward Maren haya rd gv qiitirp sii mart 
huin Lot valve Ñ Tocammernicarinm hiaat. 


RS-232 Interface 
IMMEDIATE DELIVERYI VERY en AS-252 im. wiwal IFC “10835 Second disk drive 98.95 
FRANKLIN YE DIATE pen Solid vau preada Sa ia. salewarecall ws) | 12 green monitor 99,96 


FRANKLIN ACE 1000 — HP-75C Computer $699.95 , Maik Pru avem MN 
EATER FRANKLIN ACE 1200 with 128K RAM [7 HEWLETT , is reaas | “users — Qn 
MK with total dual pracessore Two computers in one! PACKARD  »na op: D arintipinter 3 100.00 Gum indt HAP 
(d agg slo d BAK Apple compatible w/8502 procesar Call tur math pax, wutreymg gac. n | ue ENESA vase a 
lostora thon Appla! Uppers BAK CP/M 200-8 processor. inc. CP/M 2.2 formation & VülËsic tar HP-2&C Lt ums m Do 
e ane, kL wa an edi dne "i and other features includa. color, satial & "A t rmm? di 
witt-in lan, 12-hey aumeric pad & much mers : i 9035 inimi 
SPECIAL PACKAG m fF nA 4 fh ae . Lenin sem mie tà 
ACE 1000 computer of RA Peckaga One: HF? poring — 
Ont drive wvleantrolte ACE 1 200 dual processor, total 120K ae ai e tat UM 
colum car Dnk drive w/eontro lw 
Ace Cale» Sprid shear Dish driva l! a, Description 
Act Writer - ward proceising soltwars 40/80 column Latter quality, 25 cps, ry duty 884.95 
12" green monitor Dusi IFC i ta parahol’ siriat Letter quality, 40 cgi 1798.95 
Epson printer or Star Gemini 10X Word Star software (Diablo 620) 44 ops, heavy duty 1359.95 
(Dot matrix printer, current oan 535 Letter qual; 18 ops, has everything 599.95 
$100 worth of software tor Apple (rewi $) AceCaic - qpresd shawi Lerter quafity, 40 cpr, byy dut 1369.35 
Sage. remil:$2898.00 Y/C: $1 an Welcome diskette Y/C:$1708.00 : Lettar quaity, b cpa, the bent 2008.00 
Packages Twe:Same n pep Package Two: Sama as Package One with ana Epson Peri Prean 4] Elbetrotic TAN. 5 bag yn 
bui with second Visis Dish Driv Y C:59908.00 — | printer ve Star Gemini 10% phis one 12" green Epran AXI Wew piir, det matri 330.95 
Package Threa: Satma at Ona & Tw», but with mositot, Sugg. retail: $4700 ¥/C:27 199.00 = all model; “AH madsk inc, FX BD - FX 108 & others Call 
letter quafity printer, Instead af dot matrix: Same as Package Ore plus Sur nie 10% - cas, re matrix, Epson compatible 323.85 
w/Diable 620 2623. 12” grasn monitor gu Lerter Quality emini 6 120 cps, 132 rel; Epson compatible 48335 
| w/SCM PTI 1238.00 printer; be 120 Lene qualhy, 14 ai, has ñ alli 499.95 
w/DHwrtti Prax 4t — | 2088.00 w/Diblo E20 2815.00 co aa lene gouty, A modes, 180 cpt, ine. parallel TC 1788-86 
w/Broche 50 2059.00 wiSCM TP 1 2474.0 Okidata aur iM. V) Carras, welity, 160 eps, doy matri 569.95 
w/C. loh F 10 2249.00 a Dhivett! Praxis 41 2254.60 cde incid) dad matri, corres, qual, 45 eps 1582.55 
arQuape Lypiwritir Ms Di HT wis] Ë tisi, d 645.55 
Soe aR TRUUUETS 49.95 witroiner SD 2259.00 2410P J50 epilar, carves, quality, 88 epe ty aut 2492.05 
ACE 1200 w dik grive controller 1469, a wit, hah F10 2598.00 NEC PC 073A WE epewl 100 cps wr?tracror B moral Puralel (FC | 499.95 
Vista disk ME 2609.9 w/Siver-Hasd EXA3 2293.08 NEC PC 8025 — 120 eps, pin/irictian, 138 col; 3K fe parallel IFC — 793.95 
Vista xs anly 199. de and many more, pleats inquire Aamátz — ÜP-H5DOA 150cm, nerafiri oc Serial; ZK balie 1389.85 
ACE Top 1 1 : 1n. 95 Ügi'l interfaces E cables Anndün UP.8625A ZOD cpr 50 cgi correspondance quality 1535.95 
AC tur ; 
AGE dui ierlite Pr: SPECIAL OFFER TO ACCREDITED SCHOOLS OLYMPIC SALES COMPANY 
an Cammodare Executive 
ACE Joanni Stijn caia Jd E |Ë Franklin ACE 1000 & 1200—Bov 10 systems- | P.O. Box 74545 — 2168.0xford Ave. Los Angéles, CA 90004 


38 95 GET 1 FREE! CALL tar dersils & eligibility! 


ACE V0 ex! cable «li zc 


ACE 1/0 ext cable (5' Seral} Phane (213) 739.1130 Cohte “OLYRAY” LSA E. 87 34 7] 


Gous vburrI fa exestatlitr, leri sun EFC alt Ure woes eit FO pur m Far d eie Rin V, - mae, Rene menti. 


ae a at arront al arh 2)d eT 
19 veriliceran: AHAN egg & ñanullirap- Ba. "cond ft mir Fara 1 E> mamie ft $5 95 fnrgiga. Same of Hw bali ndi seeds 4N ponte Cah Herr (a = = tuie! 


Citele 335 on inquiry card. 


Circle 218 on inquiry card. 


i35 
COmPuvedAcECHIH 
68000-CPU for APPLEBUS 


Now waiting has an end. For all computers with 
APPLEBUS a 68000 system is available. 
Using UNIX is possible. Through 
a universa] memory m 
and multi interface 


you get a multi 
T 


user systems 

for a low price. B. 

& 68000 CPU with 7 Mhz clock frequency 
| € I28 KB RAM you can also use as a pseudodisk 
@ memory expansion to 1 MB obtainable 
© Interrupthandling 6502— 68000 
@ 14 bit timer from 20 us to 163ms 
© comfortable fullscreen Editor Assembler 
Available software: Editor Assembler DOS 3.3 
Forth for 68000 (with DOS 3.3) 
Pascal-, Basic-, Fortran (with UCSD-operating system) 
Compiler for 68000 
CP/M-68K with C-Compiler 


AP 20 Intemex with 68000 CPU and128K RAM 
AP 26 Memory expansion for AP 20 256K RAM 
extendable to 1Mb RAM 
Prices for Software for inquiry 

1011 Rote Marie Lane L6 


i35 COMPUL EATEN Ey fru drea oe 


Tal. T 0571/434032 Tel. (209) 475- 2473 
West-Germany USA 


650$ 
720$ 


LOW PRICE 


SLIM TYPE & DIRECT DRIVE 
5% Inch Mini Floppy Disk Drive 
for Applell & He ros 


*Gone away Bogaa for seek Zero Track 
*Using Direct drive Spindle | moter 


WFEATURES | 
F Fuly compa tkis ain Áopinll and [bs camspters 

BLam profile. hat gatt menpe 

Fant hoad aewhang 

S Siatin eM a = lur @ulatanding par irm 
NEWTECH Co. LTD. 
2F, MARUZEN BLDG. 1-8-6, KANDA-SURUGA | 


CHIYODA-KU, TOKYO, JAPAN 
PHONE : (03)295-8577 TELEX : 


"Dsaler iri r ias rite g 


133255 NEWTECH 
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Software Recelved 


64; cassette, $39.95. Compu- 
tech, POB 7000-309, Redon- 
do Beach, CA 90277. 


Neutral Zone, an arcade-type 
game, You are assigned to a 
perimeter gunnery pod to 
protect Alpha IV, a long- 
range early warning station 
that detects alien intruders. 
Engage the attack computer 
and take on a squadron of 
killer aliens, For the 64; flop- 
py disk, $34.95. Access Soft- 
ware Inc., 925 East 900 5, 
Salt Lake City, UT 84105. 


Scorplon, a survival game. 
As a scorpion, you must find 
food to store at home and de- 


| fend yourself from dragons, 


stalkers, and pods that 
abound in the maze. For the 
VIC-20; cartridge, $39.95. 
Tronix (see address above.) 


Type For Your Life, a graph- 
ic-action typing teacher for 
all levels, Typing speed can 
be set as high as needed and 
the text is widely varied, The 
graphics at the bottom of the 
screen keep eyes on the 
screen and add to the fun of 
learning. Alarms signal errors 
until they are corrected. For 
the VIC-20; cassette, $14.95, 
Apropos Technology (see ad- 
dress above), 


Wordplay, a collection of 
five language-oriented pro- 
grams. Jargon writes scund- 
ing phrases; Story writes per- 
sanal short stories based on 
your input; Animal guesses 
which animal you're thinking 
of; Haiku writes Japanese 
poetry; and Secret is a 
cipher/decipher code pro- 
gram. For the VIC-20; cas- 
sette, 514.95. Apropos Tech- 
nology (see address above). 


IBM 
Personal Computer 


C Compiler System, a utility 
program that accepts pro- 


grams written in the C lan- 
guage and produces relocat- 
able machine code in an Intel 
8086 object-module format 
suitable for use by Microsoft 
LINK Linker. Floppy disk, 
$500. Microsoft Corp., 10700 
Northup Way, Bellevue, WA 
98004. 


Electric Ledger, an easy-to- 
use checking program for 
personal or small business ac- 
counts that balances your 
checkbook, reconciles bank 
statements, and computes 
mortgage loan and com- 
pounded amount. Features 
include easy data entry, 
menu drive, search, and sart 
to any keyword, Floppy disk, 
$35. Datacon Consulting, 
2311 West 5700 S, Roy, UT 
84067. 


Financial Planning For Super- 
cale, an electronic-spread- 
sheet enhancement program 
that lets you compute com- 
pound growth, annuities, dis- 
counted cash flows, profit 
planning, statistics, and real- 
estate finance, A quick refer- 
ence guide is included, Flop- 
py disk, $89.95. Howard W. 
Sams & Co., 4300 West 62nd 
St., Indianapolis, IN 46268. 


Financial Planning for Visi- 
cale, an electronic-spread- 
sheet enhancement program 
that lets you compute com- 
pound growth, annuities, dis- 
counted cash Flows, profit 
planning, statistics, and real- 
estate Finance. À quick refer- 
ence guide is included. Flop- 
py disk, $89.95. Howard W. 
Sams & Co. (see address 
above). 


4Cast/1, a business-forecast- 
ing tool, This program is 
designed to save time and 
relieve you from the detailed 
statistical and mathematical 
aspects of forecasting using 
color graphics. Floppy disk, 
$725. Heurix Computer 
Products, POB 9227, Morris- 
town, NJ 07960. 


Professional 
Software 
for the 
Software 
Professional 


DMA products operate on 
the full range of 
£80, 8086, 8088 processors, 
including the IBM-PC 


Here's what you can do! 


Application Creation 


FORMULA II" 
The Application Creator 


The first and only Application Creator—a do-it- 
yourself concept for office automation FORMULA I 
lets you define your files, forms, menus, and 
reports—FORMULA Il then creates your program. 
FORMULA {I includes a Database manager wilh an 
English Query language and a Form/Report Creator 
with word processing features 


Communications 
ASCOM™ 


ASCOM™ is the most versatile asynchronous 
communication package for microcomputers on 
the market. It features interaclive, menu-driven, 
and batch operations; supporis auto-answer and 
aulo-dial modems; includes most popular protocols 
provides network simulation: and many other options 
Xerox Corporation, NCR, Monroe Systems for Busi- 
ness, and the big 8 accounting firms use ASCOM™ 


YNC/comm™—a bisynchronous communication 
package that will be configurable for a variety of 
systems and includes a flexible inlerface to the 
operating systern, 


TERMCOM"™ —A configurable terminal emulator 
allowing any personal computer to emulate atmos! 
any terminal. Available: January ‘84 
Utilities 
EMB80/86'" 

This software emulator lets you use eight bil 


soflware on sixteen bit microcomputers withoul 
hardware modifications. 


The 8086 O.S. Converter™ 

CP to MS— Permits execulion of Digita! 
Research's CP/M-B6 programs under Micrasolt s 
MSDOS (or PCDOS). 

MS to CP— Permits execution ol MSDOS 
programs under CP/M-86 
UT-86™ 

This package of user-friendly utilities for the IBM 
Personal Computer and similar systems includes 
copying, directory sorting, patching, and a general 
purpose file print utility. 


Coming Soon 


DMA."C"TM—A "C" language compiler which will 
generate either 2780 or 8086 assembly language 
code. Due to a unique optimization routine which is 
based upon a functional '"P-code" model, the 
efficiency of DMA."C" will Jar exceed that of 
existing compilers, 


NIMA 


'Ej | WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE 
DYNAMIC MICROPROCESSOR ASSOCIATES, INC. 


545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only * (212) 687-7115 


Software Received 


Metafile, an integrated soft- 
ware system combining many 
facilities necessary for the 
development of applications 
or for impromptu informa- 
tion reporting. Floppy disk, 
$1995, Sensor-based Sys- 
tems, Olmsted Federal Build- 
ing, Chatfield, MN 55923. 


Novatron, a high-speed strat- 
egy game based on building 
walls to trap your opponent 
(the computer) or force it to 
crash into a wall before you 
do. Includes three leveis of 
difficulty. Floppy disk, 
$34.95. Fast-N-Fun Video, 
1074 East Sandpiper Dr., 
Tempe, AZ 85283. 


Novatron Trilogy, 2 series of 
three games. Construction is 
a game based on building 
walls to trap your opponent; 
Mazerace is a two-player race 
in which you avoid obstacles 
and exit before time runs out; 
and in Grid Walker you try 
to shoot your opponents 


before being shot yourself, 
Floppy disk, $29.95. Fast-N- 
Fun Video (see address 
above). 


The 1 Dir, an interactive di- 
rectory-command system 
that eliminates the need to 
type DOS commands and 
filenames on the command 
line, It is also designed so that 
the new user can begin taking 
advantage of the PC's power 
rightaway, without requiring 
full knowledge of the DOS 
syntax. Floppy disk, 595. 
Bourbaki Ine., POB 2867, 
Boise, ID 83701, 


Project Planner Il, a project- 
planning program capable of 
scheduling large-scale en- 
gineering projects, [t can also 
handie small business appli- 
cations that require bar 
charts. Floppy disk, $210, En- 
gineering Software, 120 
Raven Crescent, Prince 
Rupert, British Columbia V8] 
4C9, Canada, 


Sandman Medical Office 
Management, a medical-ac- 
counting program for easy 
setup and maintenance of pa- 
tients' records, charges, and 
payments. It offers reindex- 
ing of files and can print 
statements, insurance forms, 
and daily and monthly re- 
ports. Floppy disk, $1000. 
Perceptions Inc., 17 Pine 
Lake Dr., Arab, AL 35016. 


Schultz's Treasure, an ani- 
mated adventure in three-di- 
mensional color, You must 
enter the Lost Dutchman's 
Gold Mine and retrieve the 
Mother Lode without being 
killed. Floppy disk, $34.95. 
Fast-N-Fun Video {see ad- 
dress above). 


Tallymaster, an interactive Fi- 
nancial-analysis program. 
Designed for personal and 
small business use, this pro- 
gram lets you easily sum- 
marize and analyze budgets 
and expenses. You can iden- 


tify major categories of rev- 
enues, expenses, sales 
volumes, or manufacturing 
volumes or define up to 702 
categories with names you 
select, Floppy disk, $129.95. 
Prosoft, POB 560, North 
Hollywood, CA 91603. 


Tutor-PC/Graphics, a graph- 
ics-instruction program 
designed to aid the user in 
understanding BASIC graph- 
ics capabilities. Statements 
included are screen, color, 
line, draw, preset, circle, and 
paint, Requires color-graph- 
ics card. Floppy disk, $29.95. 
LDH Computing, POB 59- 
2982, Miami, FL 33159. 


Ultralight Command, an ar- 
cade-type game. As Com- 
mander of a specially outfit- 
ted ultralight aircraft, you 
must defend unarmed supply 
boats. Your defenses include 
lasers and radar instruments. 
Floppy disk, $39.95. Fast-N- 
Fun Video (see address 
above). 


StarLogic Announces Savings on 
IBM PC Compatible Disk Drives 
Under 2.0 DOS 


Internal 5*4" Floppy Drives 
Standard-sized drive, plug compatible with IBM PC 


and IBM PC XT 


Tandon single-sided drive—180K bytes 
Tandon double-sided drive—360K bytes 


$165 
$235 


Internal Half-Height 514" Floppy Drives 
Single drive configuration 
double-sided drive 360K bytes $225 


5%." Winchester DiskSystems" From 


Interface Inc For Your iB 


Includes Winchester drive, cabinet, power supply, 
cable, controller, 1/0 adapter and device driver. 


Compatible with 2.0 DOS. 


10 Megabyte formatted DiskSystem 
15 Megabyte formatted DiskSysiem 
25 Megabyte formatted DiskSystem 


$1375 
$1775 
$2175 


Dual drive configuration two double-sided 


17," s eae 
re m ao 9480 514" Winchester Backup or Additional 


Storage For Your IBM PC XT or IBM PC 
DiskSystem. 

Slave compatible with 2.0 DOS 
10 Megabyte formatted storage 
15 Megabyte formatted storage 
eo Megabyte formatted storage 


StarLogic 


$1225 
$1425 
$1925 


Talephone Orders Only 
MasterCard, VISA or 
Cashier's Check COD 


(213) 883-0587 


(BM is ú registered Irademark of THM Corporation 
DiskSysinma is copyrighted by Interface ins 
Prices are subieci to change wrihout nouca 


20832 Cantara Streat 
Canoga Park, CA 81301 
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IBM PC- COMPLETE LINE 


IEM 
FC System includes 44K IBMPC wih 


2- 320KB Floppy Orve — Controlter, 
Color Graphics Card. 
Montor. All for onty $2599.00 


LOTUS 1-2-3 SOFTWARE an 2459 


AST RESEARCH 
IO Pius-Parale! & Serial Port Clock 


Combo Pius 256K, Paratel & Sena 
Port, Clock. Calendar W/Bat back-up. 


Mega Ts SISE Patas s seus Pow, 
ega Mux S12K, Parallel & Serial Port. 


| Clock Calendar WiBat back«up 1999.00 


QUADRAM 
Quad Board - 256K, Parallel Port, Serial 
VO. Clock Calendar with battery backup 
3599.00 
512K Ram woth Senai VO 3799.00 
HERCULES GRAPHICS CARD 
Thus card gives you 720x 35D 
graphics $499.00 
BIG BLUE w ob B k š h Ree Q w $479.00 
MAYNARD SANDSTAR SERIES 
Multifunction Card ..... 895.09 


Floppy Onk Controller $225.00 
Memory Card $189.00 
Add-On Memory Module $99.00 
Paralel Por Module £75.00 
Senal Pon Module $95.00 
Clock Calendar Moduie 175.00 
Games Adapter Module $59.00 


OTHER PRODUCTS FOR IBM 


THE ULTIMATE SOLUTION TO 
THE PC EXPANSION DILEMMA 
FROM LNW COMPUTERS FOR 
YOUR IBMPC AND PCXT 


BUSBOARD "MOTHERBOARD". 


Allows for adron of sewen 0] different 
modules and additional 
through coprocessor BLIS 
| LNWBO CP/M PLUSA 
COPROCESSOR MODULE. ZS0A 
module rums CP/M* and CP/M PLUSA as 
well as CP/M 2.2 programs For use in 
barh 5* and B° dak deves $249.95 
ASYNCHRONOUS COMMUNICA 
TIONS HO. Allows each Busboard IG 
contain up to 8 separare seral atytr 
chronous channels with a total of 15 dd- 
ferent channes $79.95 
s“ OR 8" FLOPPY DISK WO 
MODULE. Replaces disk controller m 
PC and a compare wih diskettes 
from other CP/M 886 and CPA sysierms 
$169.95 
PARALLEL PRINTER lO 
MODULE. Multi-user Printer port 
addressing, or general purpose B-t O 
pon 549.95 
CLOCK CALENDAR I/O MODULE. 
Operates bou CP/M B58 and MSDOSG 
Alta includes back-up battery and Alarm 
tunceon $69.95 
GAME UO MODULE. Compatible 
with (BM PC Game UO card. Allows for 
connecbon of exher 2 joysucks, or 4 
paddies 549.95 


power 
8349.95 


DIRECT-CONNECT MODEM 
VO MODULE. Features answerichal m 


Tone or pulse for low cost long distance 
services. Program hating allows for smart 
modem under BASIC Speed dialer 
program inctuded E $149.95 
AID WO MODULE. lb maependent 


8 BIT HO MODULE. Both latched B bils 
output and input with interrupt capability 
fully supported. User programmable port 


PROTOTYPING I/O MODULE. 
Utilizes JM Seorchfiex Breadboard 
protocyping system Complete with 40 
tonductor VO BUS connector and an 


asonmer of protorypming pins $29.95 


WORD PLUS—PC 
Word Processing Software 


HARD DISK SYSTEMS FOR IBM 
ANO APPLE 


DAVONG FOR IBM 


3299 


Internal Externat 
SMa 51495 41695 
[OMA 51795 131995 
(SMB $2295 $2495 
FIT $2595 32795 
32MB $2995 $3195 


FLOPPY DISK DRIVES 


SAR5O/B5! DYDD 


TANDON 
TM-JOQO0-1 SSDD 
TM-100-27 DS OD 
TM-100-4 DS/DOD 
TM-BAB-) Sy/DO 
TM-B4B-2 DYDO 
SIEMENS 
FDO 1065 
FDO 200-5 


DISK DRIVES 
For IBM PC. 
Tandon 1DO-2 
Teac 55-B Simine 320KB £260 
Shuga 5A-455 Imine 370KB 4250 


THE BUSINESS MANAGER 
integrated Accounting System 
The best and most complete business pro- 
gram package on the market. Providing 
A the software and sorage you ever 
wanted, AN software pre-installed on 10 
or 15MB hard dish and ready to run Ne 
more diskettes and tedious paper work 
High speed. AN programs self-prompting 
and menu driven Fully quaranteed and 
supported. includes Genaral Ledger 
Accounts Recelvable 
Payable Billing inventory 
Payrol Word Processor Spelling 
Checker File Management 
Spreadshect Database Manage 
ment System ........ CALL 


FRANCHISE INQUIRIES WELCOME 


IARA) AMSTEL MVE, CA 9271€ 
| HEADOUARTERSITELENX: 18166? — ANSWER BACK: COMPOTHACK ith 


PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT 

ALL RETURNED MEBCHANDUIE SUUNJECT TO A 20% HEITOCK 
P ADD 10% FOR NET TERMS 
PRICES GOOD IN U.S, ONLY. 


PRICES REFLECTED IN THES 
SECTION ARE LOWER THAN FRANCHISE STORES. | 


NOTICE 
ING PER. 


Apple ifte Campanble Computer 


PRINTERS System WASK of memory One “Data 
Drive" disk drive, Controller card, 12° 
TAVA PRINTERS green screen Hi-Resolition Mordor All 


Cables are included for a Compushack 


DOT MATRIX PRINTERS pace of 4999.00 
Mode! 11 Additional Drive 
CALL With purchase of above 

System $100.00 
132 Colum 00 CPS _. CALL OTHER PRODUCTS 
Penn un FOR APPLE 
Model 38 Special of the Monthi 
132 Colurnni400 CPS CALL 
DAISY WHEEL PRINTERS $ 2 59 
Modal 620 e 
132 Columr/20CPS  , CALL 
Mode! 630 y. 
APO CPS Letter Quality CALL TAVA CORP. 
Model 630 DATA DRIVE 


(00% Compatible Disk drive (or 
APPLE N and APPLE he Runs DOS. 
CPM?*. Pascal software 

SLIMLINE DRIVE. (EESE SE) ~- £269.00 


TAVA PRODUCTS FOR APPLE 
Coomg System and 


7710-1 $1995 3510 $1395 

2715.1 $2195 31515 $1295 

UE! msio fan | conan — 
$2595 - $1895 

7725-| $2598 PCHOD3A 3 495 | pERSOMAL MCCOUNTARD S 

STAR MICRONIC 

Gemini 10 CALL 

Gemni 15 CALL 

SMITH CORONA 

TP-I pareile! 5579.00 

TP<] zena $579.00 

CJTOH Peach Surge Protector 

GX-100 |50 CPS Dot Matrix] $249.00 Orange Surge Protector £129.95 

6510 $469.00 Plum Surge Protector $48.95 


1550 ((5*) 1499.00 
F-IO j40 CPS, Letter Qual} $1395.00 
F-10 [55 CPS. Letter Qual) 31895.00 


DEC Rainbow 100 
Keybaord CPU, 2-BC/BOGB. 54K, Serial 
RS232 Port, Two X-400KB Cisk Dies, 


m — Montar CP/M8S5BO Soltware, CALL 

83A $499.00 

B4AP naratiel 5999.00 

B4AS senat , $1099.00 

92A 5525.00 

93A 1999.00 

IDS PRISM 

Pnsm 132 |B & W) $1395.00 

Colo , $CALL 

BROTHER 

HR-1 A paralitt $769.00 

HR-I A serna 1969.00 COMPUSHACK FRANCHISES 

HR-15 1599.00 AVAILABLE 

Tractor (eed option 8135.00 

MONITORS 

AVAILABLE (Al Wo CALL | | WHERE ELSE CAN 

PRINCETON GRAPHIC SYSTEMS YOU FIND PRIVATE 

His Res Con — — — CALL | | LABEL PRODUCTS NO 
appic " ROVALTIES DISCOUNT 

APPLE ile PRICES FULL SERVICE 


& SUPPORT? 


Computer System, Controller Two Dak 
Dnves, Monitor $1890 


TAVA PLUS COMPUTER SYSTEM 
APPLE !! » COMPATISLE) 

&4K CPU Expandable to 12BK 2 Disk 
Orves Controller Card Monitor. Parallel 
Port, Senai Port, 2 Game 10's, CP/M* on 


ONLY AT 
COMPUSHACK'S NEW 
FRANCHISEI 


"Bd 4 & reourerd édemuns of VN Cope 
"APPLE A 4 xpi [Ladner or Appi Compuli Anc 
yi aya a matuta numanta 


Circle 101 on inquiry card. 


ALL FLOPPIES REPAIRED OUICELY AT LOW COST 


Circle 137 on inquiry card. 


FREE SHIPPING 
IBN P.C. Compatible Products 


Davong 5 MB Hard Disk Sysiem - $1485 / 12 MB- $1895 
Quadram — Quacooard wilh Parallel 
Port Serial Part Ctock/Calendar, Expandable to 254K 
54K on etd - 828; 128K on rd - $288 / 192K on bri - SA39 / 256K on ora - 488 
Quadchrome Moniter - $575 — AST & Persyst Exp Prod $ Call 
— Amdak Monitors — 
Mod 300 Phosphor - $190 Composile Color Iii- $998 
IBM RGB Compalible Color I $458 / Colo: ! - $325 


— {BM/TAS 80 Disk Drirss/Cabinsts — 
TM 100 Sm 40 Tiack Dive ` SH TM 100-2 Double 40 Trach Drive - 3286 


Appie H^ Computer Products 
Apple Compatible Disk Controter $85 
Apple Compalible Disk Dave w/Cabinel & Cable $198. — w/Controller $209 
TEAC Sim Line GA" Dre $205 — Dusi Siim Line $526 
Grappler Proter Interlace $138 — w/16K Butler $20 
Daveng 5 MB Hard Disk System - $1495 — 12 MB - $1995 


—Epsoa/Smlth-Corena Printers — 


: RX80 $425 FX8U $990 Fx100 $885 
s." TAS 80 ' Parallel Printer Cable $ 20 
IGM Parallel Printer Cable $ 35 

STAN WICROMES onn a om 


sin 
fmit Corona. TP«1 Letter Quallly Daisy Whee $819 


Dual 8^ Sim Line - $100 Duar 54^ -- $88 
Single 5u" - $85 


DUIS 
DATA-MAIL Coma obo) Ys E 
PO Box 818 Reseda RMR theater m 


Calif 91335 
1-800-635-5555 


(213) 993-4604 


PORTABLE 


68000 


ASSEMBLER 


MOTOROLA SYNTAX MACROS 
LINKER CONDITIONALS 
OBJECT LIBRARIAN 
CROSS REFERENCE 
STRUCTURED PROGRAMMING FEATURES 


OBJECT CODE OPTIMIZED 
FOR CP/M-80, CP/M-68K $300 
OR IBM-PC 


| $750 


Quelo (206) 784-8018 
843 NW 54th mornings 
Seattle, WA 98107 Dick Curtiss 


CPM is a Ir&deroark of Digital Research 
IBM-PC is a tademark of IBM 


PORTABLE C SOURCE 
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Software Received 


VIS/Bridge/REPORT, a 
package that enhances the 
printing capabilities of Visi- 
calc. This program allows 
you to print variable column 
widths, align decimal points, 
justify numbers within a col- 
umn, and automatically for- 
mat reports to fit space re- 
quirements, Floppy disk, $79. 
Solutions Inc., POB 989, 
Montpelier, VT 05602. 


TRS-80 


Airstrike, a war-simulation 
game similar to those played 
by students in major military 
academies. You use combat 
task forces and weapons 
against various targets and 
target systems. To create 
realistic combat scenarios, 
tactical concepts such as air 
superiority, interdiction, 
close air support, and recon- 
naissance are included, For 
Models ] and III; floppy disk, 
$29,95, Atron International, 
POB 8825, Fort Collins, CO 
80525. 


Bible Games—1, two educa- 
tional games, Concentration 
lests your ability to match 
Biblical names or concepts. 
Biblical Fortunes tests your 
knowledge of names, events, 
phrases, and places in the Bi- 
ble by presenting them one 
letter at a time. For Models I 
and IH; cassette, $9.95, R & 
M Enterprises Software, 107 
Peachtree St, POB 543, 
Elizabethtown, KY 42701. 


Casino Black Jack, a graph- 
ics simulation of the card 
game blackjack. Up to seven 
players can ask for advice 
from the computer, shuffle 
and cut the deck, and see 
each player's and the house's 
accumulative profit or loss on 
screen. For the Model III; 
cassette, $19.50. Lillian G. 
Choi, 82 Nicholas Dr., 
Bristol, CT 06010. 


The Drawing Board, a graph- 
ics-drawing program. Using 
commands from the key- 
board, you can clear or invert 
the screen, print screen to 
printer, save and load picture 
to or from tape, disk, or 
memory. You can draw pre- 
programmed shapes, type 
text on the screen, draw lines 
from point to point, and fill 
in shapes. For Models I and 
III; cassette, $20. Larsen Co., 
115 Bixby Dr., Milpitas, CA 
95035. 


Planets, an educational pro- 
gram that teaches astronomy 
by giving the location of 
planets, phases of the moon, 
and dates of meteor showers, 
The program can map out 
any location of the universe 
you choose. Por the Color 
Computer; cassette, $6. Mo- 
ses Engineering, POB 11038, 
Ardmore Highway Station, 
Huntsville, AL 35805. 


User Communication Utility, 
a ulility designed to allow a 
program to interact with a 
remote terminal, host com- 
puter, or other RS-232C- 
compatible devices such as a 
bar-code scanner. This gives 
users program control over 
messages transmitted and re- 
ceived, For the Model II; 
floppy disk, $85. Micro 
Design Computer Systems, 
1325 South Falcon, Anaheim, 
CA 92804. 


VIS/Bridge/GL, a utility 
package that lets you make 
projections with  Visicalc 
based on Genera! Ledger data 
without having to reenter 
data ít already has. You can 
project financial data using 
Visicale and compare your 
projections to actual results. 
For Models Il, 12, and 16; 
floppy disk, $195. Solutions 
Inc,, POB 989, Montpelier, 
VT 05602. 


- j 


AL. 


stepintothe future... LZ2/ZEARE/IL 


COHERENT™ is the most powerful UNIX™-compatible operating system available for the IBM PC” , IBM XT™ and compatibles. 


Now you can have the multi-user, multitasking Corvus and Tecmar. Memory cards supported For more information call or write: 
programming capability of a mainframe on include the AST Megapius (with or without clock), 

a microcomputer. Tha UNIX-like environment of the Tecmar multifunction board and Tall Tree 

COHERENT lets you take C code developed using Systams (512K byte) JRAM cards. Support for 

UNIX V7 system utilities and compile and run it on more devices and more IBM PC compatibles will 

the IBM PC. Through COHERENT'S highly- be available by the time this ad appears. 

optimized kernel you can access over 145 different The cost of all this — far less than the cost of Network Consulting Inc. 
commands including a C-compiler, a text- similar UNIX-based operating systems. Discovery Park, 

formatter and LEX and YACC. Remember, when you buy COHERENT from NCI 3700 Gilmore Way, Suite 110, 
Hard disk support presently includes the IBM XT, you recaive all the documentation and technical Burnaby, B.C. Canada V5G 4M1 
Genie (removable cartridge), Corona, Davong, support you need to operate it. (604) 430-3466 


COHERENT is a trade mark of Mark Williams Co UNIX is a irade mark of Bell Laboratories. IBM PC and IBM XT are trade marks of International Business Machines Corporation. 
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Circle 552 on inquiry card. 
PC T ech BUSINESS & HOME COMPUTERS 
Products Sales & Services 


We Shop The Wholesale Market And Negotiate The Best Price For You. 
We Save You Off The List Price. We Share A Comman Goal - To Save You Maney. 


Comas (29K Desh-inp 
bit 


BMC BM-12 AU 12° Amber 
BMC BM-140 RGB W'Cd Chl 


Soltware Diryncnsions. 
Peachtree : more. 
Games: Sierra On-Line 
Broderh + mare Many More Not Listed 


PC Tech (714) 546-3887 


3742 W. Warner Ave., Santa Ana, CA 92704 
Disc Drive Service Available Al Low Cost - Quick Turn-a-ronnd 
ADD SHIPPING CHARGES 
Telephone or Mav Orders Please Cashiers Checks Money Orrers. Gieres (Alin 'ü day: 
COD Arceptea CA Residents ADG b^. Salen Tax Pross Sutyedt To Change Without Nelice 


DECADES OF SERVICE 
Washington Computer Services 


97 Spring St., NewYork, NY 10012 «ma» MEIN w one 


TO ORDER: Cali our toll-tree number: (800) 221-5416. In N Y, State and 
for tachnical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 
Monday-Frida | TBB 12-5606 CABLE: WASHCOMP NYK 


NEC pc-ss00 


INCLUDES: 
aCP/M 
| sN-BASIC—RBO, 85 
eWORDSTAR 
« MULTIPLAN 
3 “DAD CAM GRAPHICS. 
The Professional's Workstation «MONOCHROME & RGB COLOR 
We feel that this uniquely «5th ^ È 8" DISK DRIVES 
flexible graphics work station DPTIONAL. 
offers a most cost effective »B Mhz 8086, 16 BIT 
microcomputer solution. HARD DISK DRIVE 
Please call for prices and a SPEECH SYNTH & RECOG 
demonstration. “LIGHT PEN 


NEC on GSA Contract #G500K830156035 


PLE ASE! Do net conluse us with ran order dealers. We are a full service déstribulor 

sarving Ihe dala processing & installation needs of business & industry 
Iram micros Lo maintramas Systam houses. educational Institulions pire agen- 
ces given consideration. Leasing avallabie N.Y. State aga municipaliles, 


given Speck 
and schools —cali us lor intormalion en our 0. G.S. term contracts on hardwars & soltware. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 
Please ca fo make an áprpnintment tar d'amanstrálign pl ites es{ragrdinary compule al our chown 
Prices subnet lo change wihoud police call Ka fatesl prices Prices Include 3% casti drscount N Y 
resudpris add Sates law CPAM? is a Iradnriatk of Digia Heseatcb. All satis suwel (6 our slardarg 
sale candtliaas (avadabie en requast) Ahove proces do nar incleda customizaten Of instalation 
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Circle 507 on inquiry card. 


Software Recelved 


EE ÀÁ—————m 9— 
Texas Instruments 


Bionic Bunny, an arcade-type 
game that is similar to 
Donkey Kong. Requires Ex- 
tended BASIC, For the 
99/4A; cassette, $15. Softwar 
IIl, 1307 Douglas Dr., Ster- 
ling, [L 61081. 


Caterpillar, a fast-action non- 
violent game, It runs in 
BASIC or Extended BASIC 
for faster action, For the 
99/44; cassette, $10.50, The 
Softies, Suite 229, 7300 Gal- 
lagher Dr., Edina, MN 55435. 


Crillion Defender, an arcade- 
type game. You must protect 
Crill from the invading alien 
ships an a star map and in 
three-dimensiona! space- 
combat sequences, Requires 
Extended BASIC. For the 
99/4À; cassette, $14.95. 
Greene-Bytes, POB 329, 
Waynesburg, PA 15370, 


Tl Res, a high-resolution 
plotting subroutine that lets 
you draw on a 196 by 256 
pixel (picture element) screen. 
Requires Extended BASIC. 
For the 99/4A; cassette, $15. 
Softwar II (see address 
above). 


ZXB81/T /S 1000 


Disassembler, a Flexible util- 
ity package that lets you exam- 
ine machine-code programs 
as mnemonics rather than 
just sequences of numbers. 1t 
can also display hexadecimal 
data and equivalent char- 
acters, Cassette, $14.95. 
Scientific Software, 6 West 61 


Terrace, Kansas City, MO 
64113. 


Screen Machine, a utility 
package that provides a way 
of placing input prompts and 
response fields where you 
need them on the screen. This 
removes the limitations of the 
original input schemes, Cas- 
sette, $14.95. Syncmaster, 
POB 511, Oak Ridge, NC 
27310. 


Vu-Write, a word processor 
designed to provide an easy 
method of entering, chang- 
ing, storing, and saving text. 
You can document programs 
and spreadsheets or write let- 
ters and newsletter columns. 
Cassette, $14.95, Syncmaster 
(see address above). 


Other Computers 


Number Cruncher, a finan- 
cial-analysis and projection 
system that lets you create 
your own spreadsheet. Pro- 
duce sophisticated reports 
that combine word-process- 
ing, spreadsheet, and infor- 
mation-management func- 
tions using simple English. 
For the DECmate; Floppy 
disk, $400. Pyramid Data 
Ltd., POB 10116, Santa Ana, 
CA 92711. 


White Water, seven adven- 
ture games, Shoot the rapids 
of the raging river for your 
best time or navigate the river 
to dock and collect treasures 
in the forest. For the Mattel 
Intellivision; cartridge, 
$39.95. Imagic, 981 Univer- 
sity Ave., Los Gatos, CA 
95030. 8 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 


particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 


PRICES INCHECK 


CARTRIDGE RIBBONS FOR CARTRIDGE RIBBONS FOR M AXELL 


APPLE PRINTERS EPSON DISKETTES 


NEC 8023A 5%” SINGLE SIDE 


V X-80 MX-1 » . DUAL DENSITY 
$6.99., $9 95, $ 
$7 .?9.,. 586.?? DOZ. S75. 4956 0746, 29.90 10 PACK 


INNOVATIVE RIBBONS FOR DISKETTE 
CONCEPTS IDS PRINTERS 
FLIP/N'FILE DOZ. STORAGE 
DISC STORAGE BOX 440 "€ $29.70 BOXES 


HOLDS UP TO 60 DISKETTES : 
51/ " 8” PAPER TIGER 6.95 75.06 54" — BLUE OR BEIGE 


394.95 sog 95. MICROPRISM 7.9? 86.29 $29 49 


PRISM 10.95 118.25 


DUAL SPOOL RIBBONS FOR CO LO R- 
OKIDATA MEMOREX CODER 


"iE DISKETTES Ber 


5'A SINGLE SIDE - DUAL DENSITY CONTAINS 5 BRIGHT COLORS 


80,82, 83 A 002 ^ ^ 
2 $9.75 $29.70 
- š 5.99 64.9? $24.99 10 PACK 519. ug :23.^ 
i annaia LINE VOLTAGE LABEL 
DISKETTES SURGE . SPECIAL 


5⁄4 SINGLE-SIDE SINGLE DENSITY SUPPRESSOR 
10 ron819,9° "em "2^ 


LIBRARY CASE! $3 Q 95 i (SK MIN) 


1ACROSS 3 x 1836 CONTINUOUS LABELS 
SPECIFY BLUE OR BEIGE : 


MOST RIBBONS AVAILABLE IN COLORS TOO! 
CALL OR WRITE FOR OUR SUPPLIES CATALOGUE 
ON ORDERS UNDER *14,9 PLEASE ADD *:3.* FOR SHIPPING 
MINIMUM RIBBON ORDER '30.* OR 1 DOZEN 


Check-Mate - 
TOLL FREE 800-343-7706 MASS RESIDENTS 


IN MASS 617-963-7694 51 DIAUTO OR PO BOX 103 ADD 5% SALES TAX 
PHONES OPEN 9AM-6PM EASTERN TIME roon NE MA 02368 
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Clubs and Newsletters 


israeli Computerists 


The Israel Microcomputer 
Users Group (IMUG) in Tel 
Aviv comprises users, owners, 
and retailers of all brands of 

ters who want to 
establish worldwide contact 
with other users groups and 
exchange newsletters. A news- 
letter, The Microcomputer 
Age, is produced each month 
and meetings are held regular- 
ly in Jerusalem. Membership 
is 350 shekels. For informa- 
tion, contact the Israel Micro- 
computer Users Group, POB 
45030, Tel Aviv 61450, Israel. 


Computers in 
Business 


The Connecticut CP/M 
Users Group welcomes any- 
one interested in business and 
professional applications of 
micrecomputers to attend 
nontechnical meetings held on 
the last Monday of the month 
at 7 p.m. in the McCock 
Auditorium of Trinity College 
in Hartford, Connecticut. For 
information, contact Malcolm 
Roth, 62 Burnwood Dr,, 
Bloomfield, CT 06002, (203) 
243-3063 evenings. 


IBM PC Users 
Form Texas Club 


The North Texas IBM Per- 
sonal Computer Users Group 
is a nonprofit, independent 
group that focuses on the uses 
of computers in industry and 
the home. It meets on the 
third Saturday of each month 
at 9:30 a.m. in the Heroy 
Building on the Southern 
Methodist University campus 
in Dallas. A regular member- 
ship is $24, students are $12, 
and a professional member- 
ship is $36 a year. For details, 
contact John Pribyl 2025 
Rock Creek Dr., Arlington, 
TX 76010, (817) 275-4109. 
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California FIG 


The FORTH Interest Group 
(FIG) is a worldwide organiza- 
tion that produces FORTH 
Dimensions, a bimonthly 
nonprofit publication that has 
a variety of articles on the ap- 
plications of PORTH. New 
members are welcome, For in- 
farmation, contact the 
FORTH Interest Group, POB 
1105, San Carlos, CA 94070, 
or call the FIG hot line at (415) 
062-8653. 


Chaos under Control 


The Capitol Hill Atari 
Owners’ Society (CHAOS) of 
Lansing, Michigan, produces 
a newsletter, CONTROL, that 
informs members about club 
activities. Both members and 
nonmembers can acquire 
disks from the club-main- 
tained public-domain Atari 
software collection. Member- 
ship dues are $20 a year. For 
details, contact CHAOS, POB 
16132, Lansing, MI 48901. 


A-BUG in Boston 


The Atari Boston Users 
Group (A-BUG), an affiliate 
of the Boston Computer 
Society (BCS), produces a 
monthly newsletter, A-BUG, 
that is free to members of the 
BCS or to those willing to ex- 
change newsletters about the 
Atari. For details, contact the 
Boston Computer Society, 
Atari Boston Users Group, 
Three Center Plaza, Boston. 
MA 02108, (617) 367-8080. 


For Programming 


The PPC Calculator Journal 
is the monthly publication of 
PPC, a nonprofit public-bene- 
Ht corporation in California 
dedicated to serving people in 
personal computing. The 


journal disseminates informa- 
tion related to the selection, 
evaluation, care, and applica- 
tions of personal computers. 
Address inquiries to PPC, 
2545 West Camden Place, 
Santa Ana, CA 92704, or call 
(714) 754-6226 evenings. 


News for 
Veterinarians 


A monthly newsletter for 
veterinarians, Veterinary 
Computing, covers computer 
applications in veterinary 
medicine. Subscriptions are 
$42 per year. Further informa- 
tion is available from Amer- 
ican Veterinary Publications, 
PO Drawer KK, Santa Bar- 
bara, CA 93102. 


SIGAIR In Toronto 


A specjal interest group on 
artificial intelligence and ro- 
botics (SIGAIR) has been 
formed in Canada. Meetings 
are held on the first Friday of 
each month in the Toronto 
area. Anyone interested is 
welcome to attend. For infor- 
mation, write to SIGAIR, 
POB 874, Postal 5tation P, 
Toronto, Ontario MSS 222, 
Canada. 


Wisconsin Explorers 


The Explorer-85 Users 
Group is for people who are 
interested in Netronics Explor- 
er-85 equipment. A news- 
letter, Explorations, is pro- 
duced. For more details, write 
to the Explorer-85 Users 
Group, 3430 93rd St., Sturte- 
vant, WI 53177, or call Clar- 
ence Heier at (414) 8B6-1704. 


Canadian COMIC 


The Co-operators Micro- 
computer Club (COMIC) 
seeks communication with 


other IBM Personal Computer 
users groups. A newsletter 
may be produced. Contact the 
club through Adrian Groen- 
endyk, The Co-operators, 
1920 College Ave., Regina, 
Saskatchewan S4P 1C4, 
Canada. 


Free to SAS Users 


Users of SAS (Statistical 
Analysis Systems) mainframes 
can join SUGI (SAS Users 
Group International) and re- 
ceive the free news- 
letter, SUGI SIG/M. A $2 an- 
nual donation is requested to 
costs, For a subscription or in- 
formation, contact Jeff Bass, 
Bass Cybemetic Labs, RR 1, 
Box 124-5, Fittsboro, NC 
27312. 


A Graphics Update 


The 5. Klein Newsletter on 
Computer Graphics is pro- 
duced twice a month by Tech- 
nology & Business Communi- 
cations Inc. It includes news 
that interprets significant de- 
velopments in computer 
graphics including CAD/ 
CAM, business graphics, and 
image processing. An annual 
subscription is $155 and in- 
cludes a directory of hardware 
and software suppliers for 
computer graphics, The news- 
letter is also available to sub- 
scribers via Newsnet. For de- 
tails, contact the S. Klein 
Newsletter, 730 Boston Post 
Rd., POB 89, Sudbury, MA 
01776, (617) 443-4671, 


News for Mental 
Health Workers 


Each issue of Computers in 
Psychiatry/ Psychology con- 
tains articles, reviews, a calen- 
dar of events, and a bibliogra- 
phy on hardware and soft- 


AN ACCOMPLISHED PERFORMER 
AT AN ENTRY LEVEL PRICE. 


wq = 


BMC now offers you a dot matrix printer that delivers sophisticated features margin to 
margin. The BX-80 prints bi-directional in 40, 80, 71, or 142 columns in normal, double 
width or compressed text. And you can mix these in any line or print. You can also do 
superscript as well as superb graphics in character or bit image. And the BX-80 does all this 
with a changeable print head that delivers up to 30 million characters, with true 
descenders. The BX-80 gives you an integrated friction feed with built in sprocket tractor 
that adjusts to fit any size paper up to 10 inches in width. 


Other features such as programmable line spacing, strobe pulse synchronization and TTL 
level technology are part of the BMC tradition of performance and reliability at an 


affordable price. 


Circle #65 Dealers. Circle #66 End-users. 


SMC 


USA 


Setting the Standard in Performance and Price 


CALIFORNIA 

16830 S. Avalon Blvd., Carson, CA 90746 
Telex: 664258 BMC GDNA 

Phone: (213) 515-6005 


NEW YORK 


450 Barell Ave., Carlstadt, NJ 07074 
Phone: (201) 939-7079 


TOLL FREE: 1 (800) 752-5002 


Circle 385 on Inquiry card. 


PROGRAMMING IN C ? 
BE SURE YOU GET ALL THE PHACT's ! 


base your C programming on 
PHACT-dbrm 


a multi-keyed (lS AM) 
Data Base Record Manager. 


PHACT-dbrm 
is an easy to use library of C callable 
functions far manipulation of records in 
a database, plus high level database 
manipulation tools. 
SPHACT-dbrm 
supports; data dictionary: 5 datatypes; varigbig 
length records: full database secunty; database 
locking, data portability, ".h" file creation and 
much much more! 


PHACT-dbrm 
runs on: all UNIX systems € IDRIS and UNIX inok- 
Bikes @ MSDOS eCP/M 
PHAUCT-rqi | Aelavons! Guen Language | PHACT-rg 
t Report Generator | and PH AC T-reg (Relatons! Screen Generator | 
under davelopmant. 

PHAUCT-dbrm 
is priced between $2950-$950. (Source availiable) 


PHHET 


To get all the PHACT's call DAVID GRAHAM at 
PHACT ASSOCIATES Ltd è 212 e 420-1512 
231 EAST li STREET € NEW YORK @ NY 10003 


31295 


RETAIL 


Monitor Mover. You won't have to buy 
any expensive new furniture. You won’ lose 
any desk space. Monitor Mover adjusts in four 
ways to each individual user while keeping the 
monitor (and system, if necessary) compielely 
off your existing work space, Available for most 
popular brands of compuler monitors, 


Lirfreicimiiii 


Computer Accessones 
PO. Box 8056, Grand Rapids, MI 49508 (616) 241-4040 


Dealer inquiries 
welcome. 
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Clubs and Newsletters. A U 


ware for use in the mental- 
health profession, This clini- 
cal-resource newsletter covers 
applications of computers in 
such areas as neuropsychiatric 
and MMPI testing, EEG anal- 
ysis, and office-management 
functions. Subscriptions are 
$40. Volumes from the pre- 


| vious five years are available. 
| For information, write to 


Computers in Psychiatry/Psy- 
chology, 26 Trumbull St., 
New Haven, CT 06511, 


For IBM PC Users 
In Winnipeg, Canada 


The IBM PC Users Group 
of Winnipeg meets on the 
third Thursday of each month 
and produces a monthly 
newsletter that contains 
minutes of the preceding 
meetings and other informa- 
tion. A regular membership is 
$20; a junior membership is 
$12 for people under 18 years 
old; and a family membership 
is $25. Newsletter exchanges 
are welcome. For further 
details, contact the IBM PC 
Users Group of Winnipeg, c/o 
Business Development Inter- 
national, POB 5, Station A, 
Winnipeg, Manitoba R3K 
1Z9, Canada, or call (204) 
837-8509. 


Atari Users 
In New Orleans 


The New Orleans Atari 
Users Group (NOAUG) pro- 
duces a newsletter that con- 
tains reviews, features, and 
random bits of information. 
Meetings are held every other 
Wednesday. For further infor- 
mation, contact NOAUG, 
8223 Plum St., New Orleans, 
LA 70118, or call (504) 
861-8772. 


Sanyo Users Forum 


The Sanyo Users Group 
(SUG/USA) provides infor- 
mation on the use of Sanyo 
computers, new products, and 
distribution of CP/M users- 
group disks in Sanyo formats. 
A quarterly newsletter is pro- 
duced. A $10 annual member- 
ship includes access to a soft- 
ware library, For information, 
contact the Sanyo Users 
Group—U,S.A., 160 Emeline 
St., Providence, RI 02906. 


Medical/Computer 
Clearinghouse 


A newsletter for physicians 
devoted to such applications 
of computers as patient care 
and continuing education also 
updates key hardware, re- 
views, software, and contains 
the latest on medical net- 
works. The Physician Com- 
puter Monthly is written in 
nontechnical language for the 
novice as wel] as the experi- 
enced user. Subscriptions are 
$95. For a free issue, send a re- 
quest on letterhead to Amer- 
ican Health Consultants, 67 
Peachtree Park Dr., Atlanta, 
GA 30309. 


Computer Federation 


The Computer Users Feder- 
ation (CUF) of Southeastern 
Wisconsin coordinates region- 
al activities of mutual interest 
for users groups and clubs in 
personal computing. An area 
club directory and an annual 
computer fair are planned, 
The group produces a quarter- 
ly newsletter. For details, con- 
tact Computer Users Federa- 
tion, POB 23483, Milwaukee, 
WI 53223. 8 


If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POG 372, 


Hancock, NH 03449. Overseas groups are encouraged to par- 
ticipate. Please allow at least three months for your announce- 
ment to appear 
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What's Your Connection 


Being well connected is not Really that 

Difficult! Make the Connection The Right 
Connection. The PRO-NET from SW/ International 
Systems, links up to 128 of the most popular 
microcomputers at distances over 5,000 feet with 
speeds at 4 million bits per second, "for under 
$300.00 per computer." 


Select the mult-user operating system that suits 
you best, featuring Password Security, Turnkey 
Command, File and Record Locking, Spooling to common 
Printers, Electronic Mail, Educational Languages, and 
more...much more. 


Take advantage of the most flexible networking topology for 
your business, professional or educational environment. 

PRO-NET SYSTEM also allows for the most flexible use of popular 
mass storage available from a large variety of suppliers. 


The PRO-NET SYSTEM emphasizes computing solutions at an 

affordable cost. Features found in systems costing far more are 

Standard components of the PRO-NET SYSTEM making networking a 
cost-effective necessity. Increased productivity from top level manage- 
ment to the department level is part of the PRO-NET SYSTEM approach to 
distributed computing power, centralized storage, and better communi- 
cations. The PRO-NET SYSTEM provides the missing element to make your à 
personal computer a versatile distributed networking communication solution. 


0D INTERNATIONAL Specialist in Networking 
| [SYSTEMS n For Microcomputers 
See the PRO-NET SYSTEM at your local SWI INTERNATIONAL SYSTEMS dealer, 


7741 East Gray Road, Suite 2 « Scottsdale, Arizona 85260-3496 « 602 998-3986 Telex: 467580 
Circle 452 on Inquiry card. 


Circle 73 on inquiry card. 


De Smet C 


PCDOS — CP/M-86 — MPM-86 — CCP/M-86 


$ 109 


» OUTSTANDING PRICE/PERFORMANCE 
"SIEVE" Benchmark 
135 bytes compiled — 6144 hytes linked 


65 sec. compile (disk) — 11.5 sec. run (10 iterations) | 


« FULL DEVELOPMENT PACKAGE 
C Compiler, Assembler, Linker, Librarian and 
Full Screen Editore Natlve 2.0 Support 


s COMPLETE IMPLEMENTATION 
FULL K & R — plus — STDIO LIBRARY 
Both 8087 and Software Floating Point 


To order specify OS & DISK SIZE/FORMAT. 
Calif. residents add 51⁄% sales tax. 


C WARE 
1607 NEW BRUNSWICK SUNNYVALE, CA 94087 


(408) 736-6305 
PCDOS Trademark IBM — CP/M Trademark Digital Research 


Peripheral Networking Now 


Buy ASCI Intelligent Port Expanders 


e Eliminate Manual Switching by Remote 
Control 

s Improve Productivity and Reliablilty 

e Share Printers. Modems or Plotters 

e Expand Computers or Terminals 

e Use Matrix Switching for Multiple Trans- 
mission or Security 

e Supports Polling and Queing 


INSTANT COMPATIBILITY with new computer devices 
and MAJOR OEM FRODUCTS: 
Altos — Burroughs — Data General — DEC 
H.P. — IBM — NCR — Northstar — Victor 
and oiher key manufacturers. 


Call 213-703-8079 IO EXPAND YOUR SYSTEMS 
TODAY. 


Advanced Systems Concepts Inc. 
435 N, Lake Ave, Dept BIO 
Pasadena, C^ 91101 
800-824-7080 Telex: 70! 215 
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Books Received 


The ABCs of Microcom- 
puters: A Computer Literacy 
Primer, Linda Gail Christie 
and Jess W. Curry Jr. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 228 pages, 15.3 by 
22.8 cm, softcover, ISBN 
0-13-000612-2, $7.95. 

The Apple I! Circuit Descrip- 
lion, Winston D. Gayler. In- 
dianapolis, IN: Howard W. 
Sams & Co., 1983; 174 pages, 
23 by 28 cm, spiral-bound, 
ISBN 0-672-21959-X, $22.95. 

Atari BASIC, Richard 
Haskell. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 192 
pages, 21.5 by 278 cm, soft- 
cover, ISBN  0-13-049791-6, 
$13.95. 

BASIC: An Introduction to 
Computer Programming with 
the Apple, Robert J. Bent and 
George C. Sethares. Mon- 
terey, CA: Brooks/Cole Pub- 
lishing, 1983; 368 pages, 21.5 
by 27.B cm, softcover, ISBN 
0-534-01370-8, $17.95. 

BASIC Programming for the 
Classroom Teacher, Joan M. 
Miller, Ruth King Chaya, 
and Debra J. Santora. New 
York: Teacher's College 
Press (1234 Amsterdam 
Ave.), 1982; 288 pages, 24.8 
by 17.5 cm, spiral-bound, 
ISBN 0-8077-2728-8, 515,95. 

Bola Glossary of Electronic 
Data Processing and Computer 
Terms, English-Spanish & 
Spanish-English, vol. 1. Hes- 
peria, CA: Bola Publications 
(8769 Devon Ave.), 1982; 218 
pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-943118-00-X, 
$29.95, 

C Programming Guide, Jack 
Purdurn. Indianapolis, IN: 
Que Corp., 1983; 272 pages, 
23.5 by 18.8 cm, softcover, 
ISBN 0-88022-022-8, $17.95. 

Communications Software for 
Microcomputers, Janet L. Bru- 
man, San Jose, CA: CLASS, 
1983; 25 pages, 21.5 by 27.8 
em, softcover, ISBN 0- 
938098-01-2, $12.50. 

The Complete Book of Word 
Processing and Business Graph- 
ics, Walter Sikonowiz. Engle- 


wood Cliffs, NJ: Prentice- 
Hall, 1982; 216 pages, 15.3 by 
22.8 cm, softcover, ISBN 0- 
13-158659-9, $14.95. 

The Computer Cookbook, 
William Bates. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 384 pages, 21.5 by 27.8 
em, softcover, ISBN 0-13- 
165167-6, $12.95. 

Computer Keyboarding, 
Touch-Type to High Data En- 
try Speed, Frank P. Donnelly. 
New York: Dictation Disc 
Co. (240 Madison Ave.), 
1982; 33 pages, 21,5 by 28 
cm, spiral-bound, ISBN 
none, $7.50. 

Critical Issues in Software, 
Werner L. Frank. New York: 
John Wiley & Sons, 272 
pages, 16.5 by 24 cm, hard- 
cover, ISBN 0-471-87293-8, 
$25. 

Document Preparation Sys- 
tems, I. Nievergelt, G. Coray, 
J. D. Nicoud, and A.C, 
Shaw, eds. Amsterdam, The 
Netherlands and New York: 
North-Holland Publishing 
Co., 1982; 288 pages, 15.5 by 
23 cm, hardcover, ISBN 0- 
444-86493-8, $46.50. 

The Elementary Commodore 
64, William B. Sanders. 
Chatsworth, CA: Datamost 
(8943 Fullbright Ave.), 1983; 
224 pages, 12.5 by 20.5 cm, 
spiral-bound, ISBN 0-88190- 
001-X, $14.95. 

The Fast Track to the Top jobs 
in Computer Careers, Peter 
Muller. New York: Perigee 
Books, 1983; 128 pages, 13.8 
by 20.5 cm, softcover, ISBN 
0-399-50753-1, $4.95. 

The Fast Track to the Tap jobs 
in Engineering Careers, Peter 
Muller. New York: Perigee 
Books, 1983; 128 pages, 13.8 
by 20.5 cm, softcover, ISBN 
0-399-50754-X, $4.95. 

Fortran 77, A Top Down Ap- 
proach, Nonna Kliss Lehm- 
kuht. New York: Macmillan 
Publishing Co., 1983; 480 
pages, 175 by 25.5 cm, soft- 
cover, ISBN 0-02-369390-8, 
$18.95. 

Fundamentals of Computer 


The New Avis Rapid Return. 
The Fastest Way To Return Your Car And 
Get A Record Of Your Expenses. 


If you’ve been waiting at the 
counter to return your rental car 
and get a record 
of your expenses, 
Avis has great 
news. The wait is 


seS over ; B RAPID RETURN 


i Avis has just 


fy 
age 


Tem. 22 
ez-- introduced the 
2:2 new, computerized 
moe ; Avis Rapid Return, 


at selected airports 
You get a record and major downtown 


"in seconds? locations. It's the 
fastest way to return your rental car and get a printed record of y your ex- 


penses, to the penny. Automatically. Without waiting at the rental counter. 
nd Avis Rapid Return is as easy to use as a pocket calculator. Just 

enter your car number, yo our mileage and your gas gauge reading into the 

of a button, your car return is completed. And so 


computer. With the pus 
| is the record of your expenses. 
Which means that you ean catch 


your plane and get a record of your 
expenses, without ever waiting at the 
a rental counter. 
The new Avis Rapid Return. Its 
SGN another Avis first that means better 
and faster service for you. And another 
way that Trying Harder Makes Avis 


second to None. 


TRYING HARDER MAK ES AVIS SECOND TO NONE. AVIS 


© 1983 Aves Rant A Car System, inc Ayia? 
We care about you, 30 whenever you drive, care about yourself. Please fasten your seat belt 


Avis Rapid Return service available for charge customers only who require no modification of rental agreement charges 
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Books Received EEE 


Aided Analysis and Design 
(CAA/CAD) of Integrated Cir- 
cuits, Processes and Devices, 
Andres Fortino. Reston, VA: 
Reston Publishing Co., 1983; 
144 pages, 21.3 by 28 cm, 
softcover, ISBN 0-8359- 
2120-4, $17.95. 

A Guide to Programming— 
IBM Personal Computer, Bruce 
Presley. New York: Van 
Nostrand Reinhold, 1983; 
304 pages, 21.5 by 27.8 cm, 
softcover, ISBN 0-442- 
26015-6, $16.95. 

How to Write and Publish 
Engineering Papers and Re- 
ports, Herbert B. Michaelson. 
Philadelphia, PA: ISI Press, 
1982; 172 pages, 15 by 22.8 
cm, hardcover, ISBN 0- 
89495-016-9, $17.95. 

The Illustrated Computer 
Dictionary, the editors of 
Consumer Guide. New 
York: Exeter Books and 
Skokie, IL: Publications in- 
ternational Lid., 1983; 180 
pages, 15.5. by 23 cm, soft- 
cover, ISBN 0-88176-099-4, 
$4.98. 

Information U.S.A., Mat- 
thew Lesko. New York; 
Penguin Books, 1983; 1008 
pages, 17 by 23.5 cm, soft- 
cover, ISBN 0-14-046-564-2, 
$19.95. 

Mathematics for Data Pro- 
cessing, 2nd ed., Frank J. 
Clark. Reston, VA: Reston 
Publishing Co., 1974; 320 
pages, 15.5 by 23.5 cm, hard- 
cover, ISBN 0-87909-470-2, 
$21.95. 


Microcompulers for Libraries: 


How Useful Are They?, Jane 
Beaumont and Donald 
Krueger, eds. Ottawa, On- 
tario, Canada: Canadian Li- 
brary Association, 1983; 130 
pages, 21.5 by 28 cm, spiral- 
bound, ISBN 0-88802-170-4, 
$12. 

Le Microprocesseur 68000 et 
Sa Programmation, Patrick 
Jaulent. Paris, France: 
Eyrolles (61, Boulevard 
Saint-Germain), 1983; 168 
pages, 15.5 by 24.3 cm, soft- 
cover, ISBN 8549, price not 
available. 

More Subroutine Sandwich, 
John P. Grillo and J, D. 
Robertson. New York: John 
Wiley & Sons, 1983; 270 
pages, 17 by 25 cm, soft- 
cover, ISBN 0-471-86921-X, 
$12.95. 

Nine Steps to Effective EDP 
Loss Control, Tom S. Eason 
and Douglas A. Webb, Bed- 
ford. MA: Digital Press, 
1983; 192 pages, 16 by 24.8 
em, hardcover, ISBN Q- 
932376-25-8, $21. 

PC Clearinghouse Software 
Directory, 7th ed. Fairfax, 
VA: PC Clearinghouse Pub- 
lishers (11781 Lee Jackson 
Highway), 1983; 840 pages, 
27.5 by 21.3 cm, softcover, 
ISBN 0-88674-000-2, $29.95. 

Problem Solving with Fortran 
77, Larry Nyhoff and Stan- 
ford Leestma. New York: 
Macmillan Publishing Co., 
1983; 368 pages, 17 by 25.5 
cm, softcover, ISBN 0-02- 
388720-6, $18.95. 

Programmer's Guide to 


CP/M, Sol Libes, ed. Morris 
Plains, NJ: Creative Comput- 
ing Press (39 East Hanover 
Ave.), 1982; 204 pages, 20.5 
by 27.5 cm, softcover, ISBN 
(-916688-37-2, $12.95, 

Radio Antennas, Stephen 
Gibson. Reston, VA: Reston 
Publishing Co., 1983; 176 
pages, 15.3 by 22.8 cm, soft- 
cover, ISBN 0-8359-6358-6, 
$13.95, 

6502 Assembly Language 
Programming, Judi N. Fer- 
nandez, Donna N. Tabler, 
and Ruth Ashley. New York: 
john Wiley & Sons, 1983; 288 
pages, 17 by 25 cm, soft- 
cover, ISBN 0-471-86120-0, 
$12.95, 

Subroutine Sandwich, John 
P. Grillo and J. D. Robert- 
son. New York: John Wiley 
& Sons, 1983; 274 pages, 17 
by 25 cm, softcover, ISBN 
0-471-86920-1, $12.95. 

Successful Business Comput- 
ing, M. Tampoe, Woburn, 
MA: Butterworths, 1982; 130 
pages, 14 by 22 cm, hard- 
cover, ISBN 0-408-01217-X, 
$19.95. 

SuperCaic: The Book, Don- 
ald H. Beil. Reston, VA: Res- 
ton Publishing Co., 1983; 304 
pages, 18 by 24 cm, hard- 
cover, ISBN 0-8359-7306-9, 
$21.95. 

TRSDOS 2.3 Decoded & 
Other Mysteries, James Lee 
Farvour. Upland, CA: PG 
Inc. (1953 West 11 St.), 1982; 
304 pages, 20.8 by 17.5 cm, 
softcover, ISBN 0-936200- 
07-3, $29,95, 


TRS-80 Extended Color 
BASIC, Richard Haskell. 
Englewood Cliffs, NJ: Pren- 
tice-Hall, 1983; 176 pages, 
21.5 by 27.8 cm, softcover, 
ISBN 0-13-931246-3, $12.95. 

UCSD Pascal: A Considerate 
Approach, David Price, Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 208 pages, 17.3 by 
23 cm, softcover, ISBN 0- 
13-935460-3, $12.95. 

Unix Programmer's Manual, 
7th ed., vol. 2, Bell Tele- 
phone Laboratories. New 
York: Holt, Rinehart and 
Winston, 1983; 624 pages, 21 
by 27.8 cm, softcover, ISBN 
(-03-061743-X, $34.95, 

Lip Front Financing: The 
Entrepreneur's Guide, A. 
David Silver. New York: 
John Wiley & Sons, 1982; 264 
pages, 16 by 23.8 cm, hard- 
cover, ISBN 0-471-86386-6, 
£15.95.8 


This is a list of books 
received at BYTE Publica 
tions during this past 
month. Although the list 
is not meant to be exhaus- 


tive, it$ purpose is ta ac 
quaint BYTE readers with 
recently published titles in 
computer science and re 


lated fields. We regret 
that we cannot review or 
comment on all the books 
we receive: instead, this 
list is meant to be a 
monthly acknowledgment 
of these books and the 
publishers who sent them. 


k CUSTOM BASIS CONFIGURATION AVAILABLE + 
CALL FOR CONSULTATION & WRITTEN PRICE QUOTE COLUMBIA 
48 HR, CONTINENTAL U.S, WARRANTY SERVICE CP/M & IBM PG COMPATABILITY 
REPLACEMENT FREE 24 HR. SIGN ON TO OUR 128K RAM, 8 SLOTS 
BASIS BULLETIN BOARD DUAL 320K DRIVES 


STATE OF THE ART MICROS EPSON PRINTERS * COMPUTERS 


HAYES MODEMS * THUNDERCLOCK 


NEC PRINTERS ° MONITORS 
SOFTWARE BY MICROSOFT, 
MICRO PRO, SORCIM, PERFECT & MORE 
1400 GRANT AVE, NOVATO, CALIFORNIA 94947 s5 we cm 
ORDER TOLL FREE 1-800-421-6594 | | cae 
IN CALIFORNIA CALL COLLECT 415-892-7139 Mimon wda $100 Eases checks and money oder 


CLIENT TECH SUPPORT 415-897-1414 ML, Adi Shs ju. Viu Or MU AG) 3", tor spy 


www Mo COO Paces xubyect to chawa 
BUY COMPUTERS FROM PEOPLE WHO KMOW WOW TD USE THEM. Cam io very Order hours 10 PUT. Mon Fr Personal 
SERVICES AVAILABLE SOFTWARE APPLICATIONS a HARDWARE PERIPHERALS | Checka añow RO 


days fo clea AB producis eh Ww | 
COMPUTER SECURITY e TELECOMMUNICATIONS © BUSINESS © SCHOOL mr age Sel factory seam Cal residens 
CORPORATIONS a CONSULTATION SERVICES » 248 AIR EXPRESS AVARABLE 


-- Han wiet and FDS scape 
elul pees may vary 

Ask about lanis. Al equipment (ested pri (q shioment. 

uic sr erat enn Q ALL BRAND NAMES ARE REGISTERED TRADEMARKS 


BASIS 108 


U.S. #1 DEALER FOR 
AUTHORIZED SALES & SERVICE 


“COLOSSUS™ BASIS" 
128K RAM; BASRAM 258K CARD; 
CPIM 3.0; APPLE DOS 3.3 


DRIA1; RANA ELITE THREE 680K 
DRN2; SEAGATE 10MG HARD DISK 
METACARD - THE 1&BIT BOARD FOR MS-DOS 
CPIM-8B, UCSD PASCAL VER IV 
GOMPATABILITY 


“BASIC BASIS" 
128K RAM ON BOARD 
2 SIEMANS 40 TRACK DRIVES 
BASIS SYSTEM AUTO DIAGNOSTICS 
WI! CONTROLLER; CP/M 3.0; APPLE DOS 3.3 
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MPX-16 MICROCOMPUTER 
IBM PC COMPATIBLE 


The MPX-16 is Steve (marcas most embilious project 
ip date The computer runs ail sokwe 
written tor the (BM PC and «5 1HM PC bus connzatible 
Can be used with video momor & IBM keyboard with 
onbonal adapter 

Bay ine MPX-15 in tha form thal best meets your 
budge! Asa bare board, as a wave-coldered board 
thal conta all components less the (C'S, us an 
assembled and tested oircuit board oc as 2 complete 
system 


As ealured on the cover of “BYTE” magazina. - 
salud in “Cintia s Cirzull Colar” November 
December 1982 & January 1983. 

& Runs añ applicabon programs written Ipr Une IBM 
PC Isumphy bool up Ihe system and stip m a disk 
iormatisd for the IBM PCI 

a JOM PC bus compatibile ^ 9 expansion siots 

e intel BOER 15-tul meernprücessar 


MPX-18 Microcomputer circuit Board assembled 
wek RAM, CP.M-85 or MS-DOS ..... 51,058. 


MPX-16 an shove with Z56K RAM ........ 2,118. 
MPX-16 Semi-Kit (wave soldered circull 

tard wal components) lers ICs... ... 595. 
Complele lut of {C's w/296K RAM ....- 535 


MPX-16 Unpopulated ibara) pÈ board ú 604 44 6 300. 
CP M-#88 Operating System ,,............. 200. 
MS-DOS oglianally srallable 

MF1-16 Swilching Power Supphy including 


cable harness lor 2 disk drives ..-. spara wi. 
MPY-16 Technical Relerence Manual „u i= ia e . S0. 
MPK-16 Metn Encfosure with cutouts lur 


tun 5Vi full heighi drives .............. ! 
Tandon TM 100-2 double density drive ..,... 368. 
Bieddeo Modal 910 Serial Terminal ........ 575. 


HM PC Keyboard -— B MI 
Serisi termins cable ............ m-—— 
Paratlel preter cable .. .. — MÀàp 7 
Shppitg and handing acoso! on MPX-V orders, 


Z8 BASIC SYSTEM 
CONTROLLER 


Replaces Z8 Basic Caempaler Cpnirmiler 


NEW!!! 


As estere in Ciarcia’s Cicak Cellar, 
BYTE magarine, July 5 Augus! 190. 

9 Uses Zilog 206671 sangle chip microcomputer 

æ (n board limy BASIC aWgrpreler 

* 2 parallel ports plus serial VÒ pert 

è Just conmpet a CRT terminal and wrie control pro- 
grams in BASIC 

e 2K bytes of RAM, up lo 4K bytes of ROM. 

e Bard rates 110-9600 BPS 

e Dada and address buses avastahie bor 124K memory 
und UO expenwon. 

= Consumes wy 3.5 watii al e 5, «128 - 12 

* Cross Assemblers fot various compulers 

GETT kssuashled & levied 


*4-35 "Fb bhad 


wr Mc | 


CP MAA a a kidemark of fetisch inc 
MSDOS a a trademark of int 
fio eeu boa: 


Circle 287 on inquiry card. 


The Micromint 
llection 


worldwide corporate clients. 


ZB CROSS ASSEMBLERS 


Piti Alien Ashley 


Z8 MEMORY, 1/0 EXPANSION, 
CASSETTE INTERFACE 


lero Resources 
CPM 2.2 8° or APPLE BVO”... 


el eo ee E E E o Ú 18. 


SPEECH SYNTHESIZERS 


MICROVOX TEXT-TO-SPEECH 
SYNTHESIZER 


@ Add up to BX of memory plus 3 parael poris. 
* Cassette interface — 300 baud R C. Standard 


Z8 ANALOG TO DIGITAL 
CONVERTER 


NEW!!! 


As Seated fo Clarcie’® Circo Cedar 

BYTE Magazine Septambar, October 1582. 

MiCTOVOX is a second generallon professional voice 

Quality lext-po-specch synthesizer (at ls easy mier- 

fazed to any computer, modem, AS-2320 serial 

Dr parallel output device and provides speech of 
ty 


a Uses Analog Devices 7581 B cannet 8 bA IC 
« Adds Process Contra! capability to the 78 


Z8 EPROM PROGRAMMER 


e Spelling output mode 

© 7 octave Muse and sound elects 

© On board audio ampuher & power supply 

e X-On'%-Ofl handshaking 

NUT Assembled with TK bufter ,...,,..... 

Mb Complete KN with IX buffer .. C vin 
Add $15.00 for 3k bultar option. 


SWEET-TALKER VOICE 
SYNTHESIZER 


& Transtar BASIC or Assembly Language application 
programs irom RAM to 2736 oF 2732 EPROM, 
pe = E 
BCCI? Assembled A 


Heer ee thre ree 


Z8 SERIAL EXPANSION BOARD 


e Adds addition! AS 2320 and opic-molsted 70 ma 
current loop saral port to the Z8 
e Runs = TS to 19,200 baud In 28 prolocols 
o 


ptam! wena 


€ Text-fo-Speech Algonihm on dek for Appie Il 

e Contams 8&4 phonemes accessed by G-b4 cade 

a Four levels of programmable intlechón 

e On board audeo ampiier & volume control 

gr NN Í! plug-in, Assembled & Tested 
Text-to-Epeech Algorilhim on 3.3 disk .. H, 


Z8 16K MEMORY EXPANSION 
BOARD NEW!!! 


e Add 16% ol adddüona! memory, RAM or EPROM, to EU Lb 

your ZB System Controller m amy STO Parallel Port Version, Acsmnbled . ...., 99, 
e bes 2018, 8115, 2716 of 2732 memory types New Low Price 
BCCH wa Assembled ñ Jetted. ........ $120. - 


VOTRAX SC-(01A PHONETIC 


ZB FIVE SLOT "onn BOARD | SPEECH SYNTHESIZER 


The SC-ODIA Speach Synitwesiner 5 a completely sell. 

cuvtamed suu] stats device thal phonetically synihes- 

(tes coninuous speech of untried vocabulary Lised 

in Macros and Sweet- Uriar 

SECTA Quanity 1-99 SER ESS 0 eee wm 

100 + TTTUTITITITPTICCCPT€C S4 
"EL 1000 € IPITTINTTIMETTITTTITEITTEPITI 24. ea. 


M802 Azsemülad & Tested .... 


Micromint. Supporting the varied projects thal appear in Steve Clarcia's monthly 
article in BYTE magazine, “Ciarcia’s Circuit Cellar." Offering a wide range of 
computers and peripherals supparting the needs of the hobbyist as well as 


E-Z COLOR GRAPHICS 
INTERFACE 


As feztond in Ciareia y Clesit Cette 

BYTE Magazines, Auguri 1982 

Add color graphics, arimabon & 3-D effects to your 
S-NMJ, TRS-80 Model | and ih & Apple i) zt tow cost 
The Supt Edho software package chides a patlom 
dio, sprtlt ñor, sede show, and demo scenes al 
m BASIC. Can be used wilh Color Monitor or TY sat 


a 15 colos including Black & Transparent 
e 16K Bytes on board (40 mapped video memory 
e Advanced TI TMS9918A Color Video Processor 
a 32 SPRITES faciitales 9-0 effert, 
e Componle Video outpul 
a Krell & urramn have LOGO software packages lo 
support the E-Z Color Boards 
Apple H E-Z Color plug-in board 
with Super Editor on 3.3 disk. 
EZM Assembled & Tested “quq. ee ee pw eee 5130. 
EZD? Complete Kil = n namun w eee w. wee ea 125, 
NEW S-100 E-Z Color Grapiwes board with sound 
generator Alon type ioy sick meriacs, pus MBasic 
CPAM Super Editor Software on 87 disk 


EZO4 Assembled & Tested ., suns sun S89. 
TRS-00 Modal | or Moda Ili E-Z Color w Super Edi- 
tor satuart Co Wiss capt 

oec oi -..—. $949. 
Complete KE .. =-=. eee 1.4 dil. 219. 


300 BAUD ANSWER’ ORIGINATE 
MODEM KIT NEW!!! 


As kenuri in Ciarcia’s Circuit Cellar 

BYTE Magerine, March 1983 

The newest Aem 10 Microman s grower leid of 
products ë thes 300 Baud Modem tt is crystal 
Cooled, utes the TI TMS 99532 10, contant just 
25 parts and can be used with an acoustic coupler or 
in ü dupct connect mode 


TRIPLE VOLTAGE 
POWER SUPPLIES 


*59 (n 300 ma. +1— Wy @ 25 ma. 
UPS Assembled & Tested . . SPO LE ... É $35. 
UP$D2 Complete Kil Peete pp ehee p d m d —— a 


+Bv ë limp + devi S Ama — 1v p 5d ma. 
UPS03 Assembled ó Tesied ,.....,........ BO. 
UPSD4 Complete ut... 50 


ape as 


MICROMINT INC. 561 Willow Avenue, 
Cedarhurst, NY 11516 

To Order: Cail Toll Free 1-800-545-3479 
For information Call: 1-516-374-6793 


Cail: Monday-Friday, 9-5 PM 
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Event Queue 


October 1983 


Detober 

Courses in Continuing Engi- 
neering Education, Orlando, 
FL, San Diego, CA, and 
Washington, DC. Two of the 
available courses are "An Ap- 
plications-oriented Approach 
to Artificial Intelligence" and 
"Computer Graphics Sys- 
tems: Hardware, Software, 
and Applications." For infor- 
mation on dates, locaHons, 
and fees, contact Douglas 
Green, George Washington 
University, Continuing Engi- 
neering Education, Washing- 
ton, DC 20052, (800) 424- 
9773; in the District oF Co- 
lumbia, (202) 676-8512. 


October-November 

Computer Showcase Expos, 
various sites throughout the 
U.S. This popular show will 
bring together hardware and 
software manufacturers, 
dealers, and consumers of 
small computer systems. For 
further details, contact the In- 
terface Group, 160 Speen St., 
POB 927, Framingham, MA 
01701, (800) 225-4620; in Mas- 
sachusetts, (617) 879-4502. 


October-November 

Courses from the Continuing 
Education Institute, various 
sites throughout the U.S. 
Among the courses offered 
are “Database Machines,” 
“Local Networks Technology 
and Applications,” and “Man- 
Machine Interface.” For more 
information, contact the 
Continuing Education insti- 
tute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; in California, 
(213) 824-9545. 


October-November 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include “Digital 


Image Processing,” "De- 
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signing Real-Time Hardware 
for Digital Signal Processing, " 
“Designing Digital Control 
Systems,” and "Digital Signal 
Processing.” The fee for these 
courses is $895, For informa- 
tion, contact Ruth Dordick, 
Integrated Computer Sys- 
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 
90405, (213) 450-2060. 


October-December 

[ntensive Seminars for Pro- 
fessionals, various sites 
throughout the U.S. Elec- 
tronics magazine, a McGraw- 
Hill publication, offers semi- 
nars in management and such 
technical areas as speech rec- 
ognition and synthesis, con- 
trolling electromagnetic inter- 
ference, fundamentals of 
computer graphics, and mi- 
croprocessor interfacing. In- 
house presentations can be 
arranged. For a catalog out- 
lining seminars, locations, 
and fees, contact Irene 
Parker, McGraw-Hill Semi- 
nar Center, Suite 603, 331 
Madison Ave, New York, 
NY 10017, (212) 687-0243, 


October-December 

James Martin Seminars and 
Seminars of Excellence, 
various sites throughout the 
U.S. and Canada. For a 
brochure describing these 
data-processing and com- 
puter-related seminars, con- 
tact Technology Transfer In- 
stitute, 741 10th St., Santa 
Monica, CA 90402, (213) 
394-8305. 


October-December 

Seminars for Professional De- 
velopment, various sites 
throughout the U.S. Datapro 
Research Corporation offers 
more than 35 professional de- 
velopment seminars in such 
areas as personal computers, 
data communications, sys- 
tems and software, and office 
automation. Complete out- 
lines and schedules are avail- 
able from Datapro Research 


Corp., 1805 Underwood 
Blvd., Delran, NJ 08075, 
(B00) 257-9406; in New 


Jersey, (609) 764-0100. 


October-December 

Software Workshops in 
MMSFORTH, Boston metro- 
politan area. These work- 
shops are public versions of 
the professional training 
Miller Microcomputer Ser- 
vices (MMS) offers to client 
companies in support of the 
MMSFORTH product line. A 
variety of topics and skill 
levels are covered. Full details 
are available from Miller 
Microcomputer Services, 61 
Lake Shore Rd., Natick, MA 
01760, (617) 653-6136. 


Detober-January 1954 

Courses from Q. E. D. Infor- 
mation Sclences, various sites 
throughout the U.S. Sched- 
uled courses include "Systems 
Analysis Workshop," "Data- 
base Design, and "Project 
Management and Control." 
Address inquiries to Q. E. D, 
Information Sciences inc., 
Q. E. D. Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 


October-fenuary 1984 
Technology Opportunity 
Conference, various sites 
throughout the U.S. This 
conference series focuses on 
the convergence pf optical- 
storage, videodisc, and com- 
puter technologies, For full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133. 


October-August 1984 

Conferences and Expositions 
from the Society of Manufac- 
turing Engineers, various 
sites throughout the U.S. and 
around the world. More than 
25 conferences and exposi- 
tions are scheduled. For a 
calendar, contact the Public 
Relations Department, Soci- 


ety of Manufacturing En- 
gineers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-0777. 


October 10-12 

CEPA 1983 Fall Conference, 
the Saint Paul, St.Paul, MN. 
Topics to be addressed at this 
conference sponsored by the 
Society for Computer Appli- 
cations in Engineering, Plan- 
ning, and Architecture (CEPA) 
include selection of software 
and hardware, experiences 
with applications, and net- 
working of systems. An ex- 
hibit area will show various 
hardware and software prod- 
ucts being used by design pro- 
fessionals. Contact Patricia 
Johnson, CEPA Inc, 358 
Hungerford Dr., Rockville, 
MD 20850, (301) 762-6070. 


October 10-12 

Online ‘63, Palmer House, 
Chicago, IL. The fifth annual 
Online conference and expo- 
sition features introductory 
and advanced technical ses- 
sions, panel discussions, work- 
shops, seminars, and ad- 
dresses. The role of micro- 
computers and software for 
database searching, storage, 
creation, and communica- 
tions will be emphasized. 
Registration information is 
available from Online Inc., 
11 Tannery Lane, Weston, 
CT 06883, (203) 227-8466. 


October 10-13 

Information Management 
Exposition and Conference: 
Info 83, New York City Coli- 
seum. Hardware and soft- 
ware exhibits and conference 
sessions will revolve around 
the theme “Tying the Infor- 
mation System to the Busi- 
ness Plan.” A number of the 
conference sessions will deal 
with decision support sys- 
tems. For details, contact the 
Marketing Manager, Info 83, 
708 Third Ave., New York, 
NY 10017, (212) 661-8410. 


Collector Edition 


BYTE COVERS 


The Byte covers shown below are available as beautiful Collector Edition Prints. 
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Event Queue 


October 10-14 

Defense Computers-Graph- 
ics-DCG ‘83, Convention 
Center, Washington, DC. 
Sessions and tutorials will 
complement this conference 
and exhibition about com- 
puters and graphics for the 
defense community, For more 
information, contact DCG 
B3, Suite 333, 2033 M St. 
NW, Washington, DC 20036, 
(202) 775-0556. 


October 11 

Computer-assisted Manual 
- Writing, Seattle, WA. This 
one-day seminar is designed 
ta teach attendees how to 
produce good software man- 
uals. The sponsor will dem- 
onstrate a software package 
for automated documenta- 
tion development called 
Manual Maker, The fee is 
$195. For further informa- 
tion, contact Promptdoc, 833 
West Colorado Ave,, Colo- 
rado Springs, CO 80905, 
(303) 471-9875. 


Octaber 11-22 

Computer-aided Design Con- 
ference — CADCON East '83, 
Boston, MA, This conference 
consists of technical pro- 
grams and exhibitions or- 
ganized exclusively for com- 
puter-aided-design engineer- 
ing. Details are available 
from Morgan-Grampian Ex- 
positions Group, 2 Park 
Ave., New York, NY 10016, 
(212) 340-9780. 


October 11-13 

Southwest Semiconductor & 
Electronics Exposition- 
SSE '83, Civic Plaza Conven- 
tion Center, Phoenix, AZ. 
Approximately 200 suppliers 
of equipment, materials, and 
services used in the elec- 
tronics industry will attend 
this show. A technical con- 
ference will be held. Contact 
Leigh Crystall, Cartlidge & As- 
sociates Inc., Suite 205, 4030 
Moorpark Ave., San Jose, CA 
95117, (408) 554-6644. 


October 11-14 

Understanding Microproces- 
sor-based Equipment and 
Troubleshooting, Rodeway 
Inn at Disneyland, Orange, 
CA. This course is designed 
to provide technicians and 
engineers with a background 
in microprocessor fundamen- 
tals and troubleshooting tech- 
niques. Equipment familiar- 
ization and hands-on experi- 
mentation are emphasized. 
The registration fee is $595; 
multiple discounts are of- 
Fered. Contact Micro Systems 
Institute, Garnett, KS 66032, 
(913) 898-6152. 


October 12.21 

The Sixth International Trade 
Exhibition on Office Organi- 
zational Systems, Office Fur- 
niture, and Office Aids — Sys- 
temotechnika '83, Vassiliev- 
sky Ostrov Exhibition Cen- 
tre, Leningrad, Union of the 
Soviet Socialist Republics. 
On display will be communi- 
cations systems, microfilming 


equipment and systems, data- 
processing equipment, and 
computers, For details, con- 
tact Düsseldorfer Messe- 
gesellschaft mbH-NOWEA — 
Central Division — Foreign 
Fairs, Düsseldorf Exhibition 
Centre, 4000 Düsseldorf 30, 
Federal Republic of Ger- 
many; tel: (02 11) 45 60-1. 


October 13 

Computer-assisted Manual 
Writing, Los Angeles, CA. 
For details, see October 11. 


October 13-14 

Computers in Construction, 
Chicago, IL. This seminar is 
designed to assist construc- 
tion management firms and 
contractors in acquiring com- 
puter systems, The fee is 
$425. Contact CIP Informa- 
tion Services Inc., 1105-F 
Spring St., Silver Spring, MD 
20910, (301) 589-7933. 


October 13-I5 
Edutech/East '83, Civic Cen- 


8 and/or 16 Bits. 
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ARIZONA 
Scottadale Canyon Country Gilford Computer Systems 
$100 Creative Computing Services (213) 477-3821 
(800) 528-3138 (B05) 251-9877 Mountain View 
Carmichael ACC 
CALIFORNIA Logic Systems (415) 969-4989 
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Creative Computing Services Chatsworth Track Computer Center 
(805) 325-9877 Priority One Electronics (415) 444-8725 
(213) 709-5464 
ves a Computers & Engi rere Satara infertace c Consultants 
ancan uomputera ginears Byie H rd 
(415) 849-0177 eee CAN (213) 454-2100 
Pasadena 
Track Computer Center irvine 
415) 845-6286 Priority One Electronics Omni Unlimited 
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Burlingame Los Angeles Pataluma 
Mentzer Computer Systems American Computers & Engineers Advanced information Mgmt. 
(415) 340-5353 (213) 477-8751 (707) 763-7283 
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ter, Philadelphia, PA. This 
conference and exposition is 
designed for educators at all 
levels. Presentations will ad- 
dress such topics as com- 
puter-aided instruction, ad- 
ministrative uses of com- 
puters, classroom manage- 
ment, programming, research 
applications, authoring lan- 
guages, and literacy. The for- 
mat includes workshops, 
seminars, demonstrations, 
hands-on sessions, discus- 
sions, and micro courses. 
Hardware, software, and 
publishing companies will ex- 
hibit their wares. Contact 
Carol Houts, Judco Com- 
puter Expos Inc., Suite 201, 
2629 North Scottsdale Rd., 
Scottsdale. AZ 85257, (800) 
528-2355; in Arizona, (602) 
990-1715. 


October 14-15 

Computers and Reading/ 
Learning Difficulties, Dailas, 
TX. Workshops, hands-on 
exhibits, and speakers will ex- 


plore such topics as using 
computers in learning disabil- 
ity classrooms and evaluating 
software. This program is de- 
signed for all education 
levels, For information, con- 
tact Frost Conference Man- 
agement, Department I, 1070 
Crows Nest Way, Richmond, 
CA 94803, (415) 222-1249. 


October 14-15 

The Fifth Annual FORTH 
Convention, Hyatt Hotel, 
Palo Alto, CA. Hands-on tu- 
torials, exhibits, lectures, and 
discussions highlight this 
event. The theme is ""FORTH- 
based Systems — À Look Into 
the Future." Registration is 
$5. Full details are available 
from the FORTH Interest 
Group (FIG?, POB 1105, San 
Carlos, CA 94070, (415) 
962-8653 (FIG hot line), 


October 14-16 

Futureteach Conference, 
Cathedral Hill Hotel, San 
Francisco, CA. General ses- 


sions, hands-on exhibits, and 
specialized workshops will 
seek to impart an understand- 
ing of how technology has 
and will continue to alter the 
way in which classroom in- 
structors teach. For informa- 
tion, contact Westly Enter- 
prises, 3697 South Court, 
Palo Alto, CA 94306, (415) 
494-7115. 


October 14-16 

The UCSD Pascal System 
Users Society (USUS) Fall 
Meeting, Crystal City Hyatt 
Hotel, Arlington, VA. This 
meeting wil) feature presenta- 
tions, hardware and software 
demonstrations, language tu- 
torials, and special-interest 
group meetings. Contact 
Thomas Woteki, Information 
Systems Inc., Suite 202, 3865 
Wilson Blvd., Arlington, VA 
22203, (703) 522-8898. 


October 15-16 
Amacom, City Park campus, 
Delgado Community College, 


New Orleans, LA. This ham- 
fest/computerfest offers dem- 
onstrations, sessions, com- 
mercial exhibits, and a flea 
market. Contact Amacom ‘83, 
POB 73665, Metairie, LA 
70033, or call Bill Bushnell, 
WASMIM, at (504) 887-5022. 


October 15-16 

The Seventh New Jersey 
Microcomputer Show and 
Flea Market, Meadowlands 
Hilton Hotel, Secaucus, NJ. 
Featured will be home, hob- 
by, and small business com- 
puters, software, supplies, 
books, and accessories. Ad- 
mission is $5 for adults; $2 
for children. Contact Ken- 
gore Corp., POB 13, Franklin 
Park, NJ 08823, (201) 297- 
2526. 


Octoher 16-18 

The Fifth Annual Hong Kong 
Consumer Electronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong. For de- 
tails, contact IBS Trade Fair 


Spoken Here.. 


FLORIDA 
Brandon 


Micro Computer Technology 
(813) 665-7659 


Plansnnton 

Besi Computer Stores 
(415) 463-2233 

San Francisco 
Gifford Computer Systems 
(415) 391-4570 

San Leandro 

Gittord Computer Systems 
(415) 895-0798 

San Rafael 

Computer House 

(415) 453-0865 

Santa Barbara 

Qala Hank 

(805) 962-8489 

Santa Maria 

Data Bank 

(805) 922-1333 

Santa Rosa 

Matrix Computers 
(707) 542-0471 
Sunnyvale 


Pragmatic Designs, inc. 
(408) 736-8670 


Satellite Beach 
Binary Magic, Inc. 
(305) 777-7080 


HAWAII 
Kahului Maul 


Capacity Plus Computers 


(808) 877-3496 


ILLINOIS 
Athens 


Computers Plus 
(217) 636-8491 


La Grange Park 


Smali Business Systems, Inc. 


(312) 579.3311 
Skokie 


Lilliputa Computer Mart, Inc. 


(312) 674-1983 


INDIANA 
Terre Haute 
General Sotiwars, Inc. 


(812) 234-9421 


MARYLAND 
Bethesda 


JR Systems 
(301) 857-3598 


MASSACHUSETTS 
Boston 
New England Electronic Exch. 


(517) 491-3000 
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Ltd., 17th Floor, Tung Sun 
Commercial Centre, 200 
Lockhart Rd., Hong Kong; 
tel: 5-732388-9; Telex: 63037 
HKIBS HX. 


October 16-18 

Texas Association for Educa- 
tional Data Systems 1983 
Convention, Austin Hilton 
Hotel, Austin, TX. The 
theme for this year's conven- 
tion is "Computer Literacy." 
The keynote speaker will be 
Captain Grace Hopper of the 
U.S. Navy. Information may 
be obtained from Tom Hop- 
per, Northside ISD, 5900 
Evers Rd., San Antonio, TX 
78238, (512) 618-8330, ext. 
212. 


October 17-19 

The Fighth Conference on 
Local Computer Networks, 
Minneapolis, MN, The theme 
for this conference is "Prac- 
tical Applications and Issues 
in Local Computer Net- 
works." Papers and tutorials 


will address such issues as 
users versus manufacturers 
needs, public versus private 
networks, software, and 
VLSI (very-large-scale inte- 
gration}. Contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901. 


October 17-21 

Systems 83, Munich, West 
Germany. Computers, pe- 
ripherals, and software will 
be displayed by more than 
600 firms from 35 nations. 
For additional information, 
contact Kallman Associates, 
5 Maple Court, Ridgewood, 
NJ 07450, (201) 652-7070. 


October 18-20 

The Fourteenth Annual Inter- 
national Test Conference, 
Franklin Plaza Hotel, Phila- 
delphia, PA. For informa- 
tion, contact the Conference 
Registrar, POB 371, Cedar 
Knolls, NJ 07927, (201) 267- 
7120. 


October 15-21 

HP 1000 IUG 1983 Interna- 
tional Conference, Hyatt Re- 
gency Hotel, Fort Worth, 
TX. This conference features 
technical sessions and tutori- 
als for users of the Hewlett- 
Packard 1000 family of real- 
time engineering and scien- 
tific computers. Contact the 
Conference Manager, HP 
1000 IUG, 289 South San An- 
tonio Rd,, Los Altos, CÀ 
94022, (415) 941-1943. 


October 18-21 

The Third Symposium on 
Microcomputer and Micro- 
processor Applications-&P 
83, Hotel Duna Interconti- 
nental and the Hungarian 
Academy of Sciences, Buda- 
pest, Hungary. The confer- 
ence language will be English. 
Full details are available from 
Mrs. L. Baba, Scientific Soci- 
ety for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary; tel: (36) 1 113-027; 
Telex: MTESZ 22-5792. 


October 18-21 

Understanding Microproces- 
sor-based Equipment and 
Troubleshooting, Belmont- 
Marine World Holiday Inn, 
Belmont, CA. For details, see 
October 11-14. 


October 19-20 

Calgary Computer & Office 
Automation Show and Con- 
ference, Roundup Centre, 
Calgary, Alberta, Canada. 
For details, contact Industria! 
Trade Shows of Canada, 20 
Butterick Rd., Toronto, On- 
tario M8W 328, Canada, 
(416) 252-7791. 


October 19-21 

The Fourth Canadian 5ym- 
posium on Instructional! 
Technology, Westin Hotel, 
Winnipeg, Manitoba, Can- 
ada. This symposium, de- 
signed for professionals in ed- 
ucation and training and 
those interested in computer- 
aided learning, will explore 
the theme "Computer Tech- 


Chestnut Hill 
Key Micro Systems 
(617) 738-7305 


NEW YORK 

Amherst 

Giflord Computer Systems 
(716) 833-4758 

Deer Park 

Datapro Systems, Inc. 
(516) 595-1311 


Staten island 


John D. Owens Associates, Inc. 


(212) 448-8283 
NORTH CAROLINA 


Greensboro 
General Semantics, inc. 
(919) 288-1117 


OREGON 
Portland 


Microwest Computer Products 


(503) 238-6274 


RHODE ISLAND 
Covantry 

Key Micro Systema 
(401) 828-7270 
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TEXAS CANADA 
Austin Burnaby, B.C. 
CPA Systems Inc. comp Business Computers Lid. 
(512) 458-9281 (804) 200-3747 
Dallas Coquitism, B.C. 
Dator Systems CSC System Center Lid. 
(214) 521-0815 (604) 8941-0622 
Houston 
Gifford Computer Systems THE PHILIPPINES 
{713) 877-1212 Quezon City 
Corona Intemational Inc. 
PM 78-3471 
CPA Systems inc. 
(512} 378-0660 UNITED KINGDOM 
Swansea 
WISCONSIN Comcen Technology Ltd. 
Greonfield (0782) 796000 


Byte Shop of Mitwaukee 


(414) 281-7004 
Madisan 


Beam tniemational 


(608) 255-2325 


ompuPro 


CompuPro, a 60DBUUT Company 
3506 Breakwater Court, Hayward, CA 94545 


nologies for Productive 
Learning.” Topics on the 
agenda include computer 
awareness and literacy in 
schools and society, systems 
technology, and computer- 
aided training and retraining 
for business, industry, and 
government. A products ex- 
hibition will be held. Contact 
Ken Charbonneau, Confer- 
ence Services Office, Nation- 
al Research Council of 
Canada, Ottawa, Ontario 
K1A OR6, Canada, (613) 
993-9009; Telex: 053-3145. 


October 19-21 

IDATE-The Fifth Interna- 
tional Conference, Mont- 
pellier, France. The theme for 
this conference, sponsored by 
the International Telecom- 
munication Union, is “Picture 
Networks.” Topics of interest 
include network functioning 
and areas of applications; 
economics and law relating to 
the visual media, network 
languages, and languages on 
the networks. The conference 
language is French. For fur- 
ther details, contact Francois 
Rabaté, Responsable Scien- 
Hfique, journées Interna- 
tionales 1983, IDATE- 
Bureaux du Polygone, 34000 


Montpellier, France; tel: 
(33-67) 65 48 48; Telex: 
IDATE 490 290. 

October 19-3[ 


The National Software 
Show, Trade Shaw Center, 
San Francisco, CA. Full de- 
tails are available from Rag- 
ing Bear Productions Inc., 
Suite 175, 21 Tamal Vista 
Dr., Corte Madera, CA 
94925, (800) 732-2300; in 
California, (415) 924-1194. 


October 19-21 

SIBEC-Info Expo, Palais des 
Congres, Montreal, Québec, 
Canada, Exhibits related to 
the computer and office auto- 
mation industries will be 
held. An international lineup 
of speakers has been invited. 
Contact Informatique Qué- 
bec (Info Expo) Ltée, 1057 
Avenue Laurier Ouest, Outre- 


mont, Québec H2V 212, 
Canada, (514) 270-548]; in 
the Toronto area, call (416) 
281-3459. 


October 19-22 

Management Executives Con- 
ference, The Breakers, Palm 
Beach, FL. The "Third Indus- 
trial Revolution" is the theme 
for this conference sponsored 
by the American Society of 
Mechanical Engineers 
(ASME). Management ex- 
perts will speak on such 
topics as executive effective- 
ness and management for 
international competition. 
Complete conference details 
are available from Wendy 
Morris, ASME, 345 East 47th 
St., New York, NY 10017, 
(212) 705-7788. 


October 19-22 

Percompasia 83-The Second 
South East Asian Personal 
Computer Hardware & Soít- 
ware Show & Conference, 
World Trade Centre, Singa- 
pore, Republic of Singapore. 
This show is devoted to all 
aspects of personal com- 
puting. Further details are 
available from Overseas Ex- 
hibition Services Ltd., 1i 
Manchester Square, London 
W1M 5AB, England; tel: 01 
4B6 1951; Telex: 24591. 


October 23-26 

The Seventh Annual Sym- 
posium on Computer Appli- 
cations in Medical Care 
(SCAMC), Baltimore Con- 
vention Center, Baltimore, 
MD. Some of the topics to be 
covered include medical ap- 
plications and solutions to 
problems of computers and 
technology in health care, For 
details, contact SCAMC, 
George Washington Univer- 
sity Medical Center, Office of 
Continuing Medical Educa- 
tion, 2300 K St. NW, Wash- 
ington, DC 20037, (202) 
676-8928. 


October 29-25 

The Second Annual Pacific 
Northwest Computer Graph- 
ics Conference, Eugene Con- 
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ference Center, Eugene, OR. 
The theme for this multidis- 
ciplinary conference is "Ap- 
plications on the Leading 
Edge." The goal is to present 
state-of-the-art computer 
graphics applications in ar- 
chitecture, medicine, land- 
scaping, fine arts and graphic 
design, film and video, the 
sciences, and engineering. Ex- 
hibits of noncommercial 
graphics works and commer- 
cial product displays wili 
complement the conference 
sessions. Information is avail- 
able from the Second Annual 
Pacific Northwest Computer 
Graphics Conference, 111 
Susan Campbell Hall, Uni- 
versity of Oregon, Eugene, 
OR 97403, (503) 686-5555. 


October 24-26 

The Annual Conference of 
the Association for Com- 
puting Machinery-ACM ‘83, 
Sheraton Centre Hotel, New 
York, NY. Exhibits of com- 
puter hardware and software 
and paper sessions wil] focus 
on the conference theme, 
"Extending the Human Re- 
source." The emphasis will be 
on theory and practices of 
personal computing. High- 
lighting the conference will be 
the Fourth International 
Computer Chess Champion- 
ships. For details, contact 
Thomas A. D'Auria, Assis- 
tant Commissioner, City of 
New York, Computer Service 
Center, 11th Floor, 111 8th 
Ave., New York, NY 10011, 


(212) 620-5055, 

Ortaber 25-27 

Andean Informatics ‘83, 
Bogota, Colombia, South 


America. This is the first ma- 
jor international exhibition 
and conference to be held in 
the Andean region. For de- 
tails, contact Informatics ‘83, 
Suite 219, 3421 M St. NW, 
Washington, DC 20007, (703) 
920-9595. 


October 25-28 

Working Conference on Pro- 
totyping, Brussels, Belgium. 
This conference will focus on 


the user-oriented develop- 
ment of information systems 
supported by prototyping. 
Research and technical 
papers will be presented. The 
sponsor is the Commission of 
the European Communities. 
For information, contact 
Reinhard Budde or Heinz 
Zueliighoven, GMD-IST Post- 
fach 1240, Schloss Birling- 
hoven, D-5205, St. Augustin 1, 
West Germany; tel: 02241/14- 
2440; Telex: 8 89 469 gmd d. 


October 26-28 

Developing Long-Range Sys- 
tems Strategies, Sheraton 
Hotei, Washington, DC. This 
is part of the George Wash- 
ington University Executive 
Systems Forum series. Con- 
tact the Conference Manager, 
U.5. Professional Develop- 
ment Institute, 1805 Powder 
Mill Dr., Silver Spring, MD 
20903, (301) 445-4400. 


October 27-28 
Computers in Construction, 
Washington, DC. For details, 


see October 13-14, 

October 28-30 

Applefest, Moscone Center, 
San Francisco, CA. More 


than 300 displays and booths 
of Apple computer equip- 
ment and accessories will be 
Featured. Seminars, panel dis- 
cussions, conferences, and 
workshops will be held. 
Details are available from 
Northeast Expositions Inc., 
822 Boylston St., Chestnut 
Hill, MA 02167, (800) 343- 
2222: in Massachusetts, (617) 
739-2000. 


Ortober 30-November 2 

DPMA Baltimore '83, Con- 
vention Center and Hyatt Re- 
gency Hotel, Baltimore, MD. 
The theme for this confer- 
ence, sponsored by the Data 
Processing Management As- 
sociation (DPMA), is "Infor- 
mation on the Firing Line." 
Seminars, workshops, gener- 
al sessions, and product dis- 
plays will be featured. For de- 
tails, contact Jim Osowski, 
DPMA International Head- 


quarters, 505 Busse Highway, 
Park Ridge, IL 60068, (312) 
825-8124. 


October 30-November 4 
Engineering Foundation Con- 
ference, Niagara-on-the-Lake, 
Ontario, Canada. The theme 
of this conference is "Emerg- 
ing Computer Techniques in 
Stormwater and Flood Man- 
agement." Topics to be 
covered include hardware 
and software applications in 
hydrometeorological data ac- 
quisition and data storage, 
retrieval and presentatíon. 
For details, contact Dr. Wil- 
liam James, Civil Engineering 
Department, McMaster Uni- 
versity, Hamilton, Ontario 
L8S 4L7, Canada, (416) 
527-6944. 


October 31-Novernbar 2 

The Ninth International Con- 
ference on Very Large Data- 
bases, Palazzo dei Congressi, 
Florence, [taly. This confer- 
ence seeks to identify and en- 
courage the research, de- 
velopment, and applications 
of database technology. Sub- 
jects of interest include data- 
base control, modeling and 
managing unformatted data, 
and novel environments and 
applications of database tech- 
nology. In the U.S., contact 
Mario Schkolnick, K55-281, 
IBM Research Labs, 5600 
Cottle Rd., San Jose, CA 
95193, (408) 256-1648. In Ita- 
ly, contact Renzo Pinzani, 
Istituto di Matematica U. 
Dini, Viale Morgagni, 67/À, 
50134 Florence, Italy. 


Octaber 31-November 3 
International Conference on 
Computer Design-VLSI in 
Computers, Rye Town Hil- 
ton, Port Chester, NY. This 
conference will cover the 
VLSI (very-large-scale inte- 
gration} aspects of the inter- 
action between fabricators 
and systems designers in 
hardware, software, and reli- 
ability in computers. Contact 
the IEEE Computer Society, 
POB 639, Silver Spring, MD 
20901. 


October 327-November 4 
Structured Systems Design/ 
Structured Program Design, 
Kansas City, MO, For de- 
tails, contact Ken Orr and 
Associates ine., 1725 Gage 
Blvd., Topeka, KS 66604, 
(800) 255-2459: in Kansas, 
(913) 273-0653, 


Octaber 32-Novembar 4 

Welcome to the World of 
Personal Computing, Wash- 
ington, DC. This is a compre- 
hensive introduction on how 
to use microcomputer tech- 
nology in business, industry, 
and government. The work- 
shop agenda offers six mod- 
ules ranging from user pro- 
ductivity to software reliabil- 
ity. For details, contact Kes- 
ton Associates, 11317 Old 
Club Rd, Rockville, MD 
20852, (301) 881-7666. 


November 1983 


November 1-2 

The Annual Fall Conference 
of the Iowa Association for 
Educational Data Systems, 
Des Moines, IA. "Quality 
Software for the 80s: De- 
velopment, Selection, and 
Usage" will be the focus of 
more than 40 sessions pre- 
sented during this confer- 
ence. Three preconference 
workshops will be held on 
October 31. For details, con- 
tact Phillip J. Berrie, Educa- 
tional Services Division, 
Heartland AEA 11, 1932 
Southwest Third St, An- 
keny, IA 50021. 


November 1-3 

INTECH '83 — The Integrated 
Office Technology Confer- 
ence and Exposition, McCor- 
mick Place, Chicago, IL. This 
conference and exposition is 
designed ta provide top man- 
agement with high-level semi- 
nars, workshops, and equip- 
ment demonstrations that ad- 
dress the integration of infor- 
mation technologies and ap- 
plications, Contact Mary 


Main/Frames 
Main/Frames 


* 70 Models of Enclosures 

s Assembled and tested 

° Quasi-Coax Motherboards 
a Power Supply 

* Card cage and guides 


« Fan, line, cord, fuse, power 
& reset switches 


' Disk Enclosures 
From $4100 


MORE BANG 


$275 i 
FOR THE BUCK / 


8" Disc Enclosure : 
> 


Write or call tor our 
brochure which includes our 
application note: 
“Moking micros , better than 
any ol’ box computer" 


8620 Roosevelt Ave. * Visalia, CA 93291 
209/654-1203 


We accept BankAmericard/Visa 


and MasterCharge 
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Radio Shack TRS-80™ 


Computers 


At Guaranteed Savings 


. American 
-s Electronics 


1117 Conway Ave. 
Dept. B 


zz Mission, Texas 78572 


Ph. 512/581-2766 


Telex 767339 
TO ORDER 
CALL TOLL FREE 


Peripherals 800-531-7466 
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Beth Gouled, National Trade 
Productions Inc., 9418 An- 
napolis Rd., Lanham, MD 
20706, (800) 638-8510; in 
Maryland, (301) 459-8383. 


Navember 1-3 

The 1983 Federal Office 
Automation Conference, 
Convention Center, Wash- 
ington, DC. The theme for 
this conference and exposi- 
tion is "Making lt Work." The 
conference program will con- 
sist of seminars, workshops, 
technology briefings, and 
major addresses. The exposi- 
tion segment will provide dis- 
plays of the latest office auto- 
mation equipment, systems, 
and services. Further details 
are available from the Na- 
tional Council for Education 
on Information Strategies, 
POB N, Wayland, MA 01778, 
(B00) 343-6944; in Massa- 
chusetts, call (517) 358-5356, 
collect. 


November 1-3 

Western Design Engineering 
Show and Conference, Con- 
vention Center, Los Angeles, 
CA. Short courses on the agen- 
da include "Principles of Ro- 
botics for Engineers, “Effective 
Project Management, and 
"Programming Personal Com- 
puters.” Many of the 12 short 
courses will provide hands-on 
experience. An exhibition area 
will be featured. Contact the 
Marketing Director, Western 
Design Engineering Show, 708 
Third Ave., New York, NY 
10017, (212) 661-8410. 


Novo mnber 2-4 

Digital] Control Seminar, 
Washington, DC. For details, 
contact Hellman Associates 
Inc., Suite 300, 299 California 
Ave., Palo Alto, CA 94306, 
(415) 328-4091. 


November 2-4 

Edmonton Computer and Of- 
fice Automation Show, Con- 
vention Centre, Edmonton, 
Alberta, Canada. For full de- 
tails, contact Industria] Trade 
Shows of Canada, 20 Butterick 


Rd., Toronto, Ontario M&W 
3Z8, Canada, (416) 252-7791. 


Novernber 2-1 

The First Annual Computer 
Vertical Market Conference, 
Meadowlands Hilton, East 
Rutherford, NJ. This confer- 
ence, sponsored by Frost and 
Sullivan, will explore the im- 
pact of the new integrated soft- 
ware approaches and the im- 
portance of maintenance and 
support functions. Speakers 
will address vertical marketing 
issues from the perspective of 
the user, vendor, and industry 
analyst. Full particulars are 
available from Carol Sapchin, 
Frost and Sullivan Inc., 106 
Fulton St, New York, NY 
10038, (212) 233-1080. 


Navernber 3-4 

Computers in Construction, 
Scottsdale, AZ. For details, see 
October 13-14. 


November 3-6 

Electronic Fun Expo, New 
York City Coliseum, This is a 
consumer electronics show. 
Full particulars are available 
from Electronic Fun Expo, 350 
East 81st St., New York, NY 
10028, (212) 734-4440. 


November 3-5 

The 1983 National Home Elec- 
tronics Show, Arlington Park 
Exposition Hall, Arlington 
Heights, IL. This show covers 
electronic equipment and tech- 
nology ranging from home 
computers to telecornmunica- 
tions security systems. It's pro- 
duced by Lincoln Merchan- 
dising Co. Inc., 1417 Milwau- 
kee Ave., Chicago, IL 60622, 
(312) 276-2819. 


November 5-6 

The Fourth Annual San Diego 
Computer Fair, Scottish Rite 
Center, San Diego, CA, This 
fair features short technical ses- 
sions, programming and com- 
puter games contests, commer- 
cial displays, and user group 
displays. For additional infor- 
mation, contact the San Diego 
Computer Society, POB 


81537, San Diego, CA 92138, 
(619) 565-8720. 


November 5-7 

Midwestern Educational Com- 
puter & Technology Confer- 
ence, McCormick Inn, Chica- 
go, IL. Exhibits, software dem- 
onstrations, seminars, and 
workshops will explore the 
theme "Higher Instructional 
Techniques in Education." For 
more information, contact the 
National Educational Com- 
puter Library, POB 293, New 
Milford. CT 06776, (203) 
354-7760. 


Mowernbér 7-11 

International Conference on 
Industrial Electronics — 
IECON ‘83, Hyatt. Regency 
Hotel, San Francisco, CA. For 
information, contact Frank A. 
Jur, Bechtel Corp., 45 Fremont 
St, MS-45/17A26, San Fran- 
cisco, CA 94109. 


Novernber 5-20 

The Third Annual Soft- 
ware/Expo, Wembley Confer- 
ence Centre, London, England. 
Conference topics range from 
computer-aided design tu data- 
base management. Contact 
Software/Expo, Suite 400, 222 
West Adams St., Chicago, IL 
60606, (312) 263-3131. 


November 5-11 

Understanding Microproces- 
sor-based Equipment and 
Troubleshooting, Holiday Inn- 
Pittsburgh/Sewickley, PA. For 
details, see October 11-14. 


Newember 8-11 

Wescon and Mini/Micro 
West-83, San Francisco, CA. A 
conference and exposition, 
Wescon covers a broad range 
of topics, including artificial in- 
telligence, computer peripher- 
als and simulation, and ro- 
botics. Mini/Micro serves the 
original equipment manufac- 
turer community by exploring 
peripherals, processors, data 
communications, and soft- 
ware. Contact Electronic Con- 
ventions Imc., 8110 Airport 
Bivd., Los Angeles, CA 90045, 
(213) 772-2965. 


Noveriber 9-10 

Business-Expo, Philadelphia, 
PA. This exposilion serves as a 
showcase for office equipment 
ranging from computers Lo cáf- 
fee machines. More than 20 
seminars are planned. Address 
inquiries to Business- Expo, 702 
East Northland Towers, 15565 
Northland Dr., Southfield, MI 
48075, (313) 569-8280. 


November 9-11 

Cryptography and Data Secu- 
rity, Washington, DC. For de- 
tails, contact Hellman Asso- 
ciates Inc., Suite 300, 209 Cali- 
fornia Ave., Palo Alto, CA 
94306, (415) 328-4091. 


Navember 9-15 

Interkama 83, Düsseldorf, 
West Germany. This exhibi- 
fion is designed for the instru- 
mentation and automation in- 
dustries. It's expected to attract 
more than 1000 exhibitors 
from over 25 countries. For 
complete details, contact 
Düsseldorf Trade Shows, 500 
Fifth Ave., New York, NY 
10110, (212) 840-7744. 


Novernier 11-13 

Hometech '83, Exhibition Cen- 
tre, Bristol, England. l'ersonal 
computers and related equip- 
ment will be displayed, Con- 
tact Tomorrow's World Exhi- 
bitions Ltd., 9 Park Place, Clif- 
ton, Bristol BS 1JP, England; 
te]: (0272) 292156, 


Mownnber 14-17 

AUTOFACT 5 Conference 
and Exposition, Cobo Hall, 
Detroit, MI. The focus of this 
event wil be on CAD/CAM 
(computer-aided design /manu- 
facturing) and the expanding 
technologies of computer-inte- 
grated manufacturing and the 
automated factory. More than 
90 companies will exhibit 
CAD/CAM systems, com- 
poter graphics, software, in- 
dustrial robots, and computer- 
based test and measurement 
systems. Concurrent technical 
sessions and tutorials will be 
held. Contact Gregg Balke. 
Society of Manufacturing En- 


No more 
trial-and-error 
circuit design 


MICRO-CAP 


Analog Circuit Design Software 
By Andrew Thompson, Spectrum Software 


Called “a godsend” for the busy engineer by Softalk, this 
amazing software package takes the trial-and-error out of 
designing electronic circuits. It makes your design work 
faster... more accurate..,and far easier than ever before. 

With it, you use your Apple II Plus or IBM PC to draw an 
analog circuit, then run simulations of its performance 
under varying conditions. It's like building a breadboard 
and hocking up signal sources and instruments to see 
what happens — but much faster and with far less effort. 
You actually analyze and debug your circuit designs 
before you build them! 
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With MICRO-CAP you can easily perform an AC ora DC analysis. 


And it's all so simple — no computer expertise is re- 
quired. For instance, you draw the circuit by just movi ga 
cursor on the CRT screen, and selecting and entering the 
components lop amps, transistors, capacitors, diodes, 
etc.) at whatever location you want them placed. When the 
drawing is finished, the program sets up the equations for 
the simulation. And completed diagrams can be saved in a 
diskette file. 

You can power qe circuit with AC or DC voitages of 
various values and apply different input signals...run a 
time-domain simulation of the circuit in operation... 
perform analyses that show output voltage vs, input volt- 
age and gain and phase shift vs. frequency... and more. 

To order — or to get a demo disk — fill in and mail the 
coupon below. 


Machine Specifications: Apple ll Plus, 64K, 
or IBM PC, 128K, and two disk drives 
amm umm o m um ú ú ú G G Gm G G 

Pet Matthews, 26th Floor wi. 

i McGraw-Hill Book Company c ° | 
1221 Avanue of the Americas "Hi J 

| New York, NY 10020 u J 
[] I'm sold! | want to purchase the MICRO-CAP Software 
Package. Send me an invoice and licensing agreement; i'll then | 
remit the full $475.00 price, plus local tax. | want the package 
for (check one): | 

i [O Apple H Pilus C IBM PC 
Gim interested, but need more information. Send me a 

| demonstration disk, plus delailed spec sheets on MICRO-CAP. 
I'm enclosing my check for $19.95 plus local tax for the demo [ 

| disk — with the understanding that, if | later decide to purchase 


the complete MICRO-CAP package, this $19.95 will be cred- | 
| ited toward the total $475.00 package price. | want the demo 


disk for (check onay 
J Apple Plus H IBM PC i 


! Oller good only in UBA, 23-D216-4440-3 | 
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gineers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-1080. 


November 14-17 

Canadian Computer Show & 
Conference, International Cen- 
tre, Toronto, Ontario, Can- 
ada. Further information is 
available frorn Industrial Trade 
Shaws of Canada, 20 Butterick 
Rd., Toronto, Ontario M&W 
378, Canada, (416) 252-7791. 


November 15-17 

SNA Architecture and Imple- 
mentation, Sheraton Rolling 
Green Inn and Conference 
Center, Boston, MA. This 
seminar provides the working 
knowledge needed to design 
SNA (system-network archi- 
tecture} networks and evaluate 
SNA-compatible products, Ex- 
amples of how various proto- 
cols are used to control com- 
munications will be provided. 
Other topics include SNA 
functional layering and net- 


work elements, The fee is 5650. 
Full details are available from 
Communications Solutions 
Inc., 992 Saratoga-Sunnyvale 
Rd., San Jose, CA 95129, (408) 
725-1568. 


November 15-17 

The Technical Manager in an 
Engineering Environment, Uni- 
versity of California, Berkeley. 
This course will deal with prac- 
tical techniques for efficient 
management. [t will include 
workshop sessions and clinics 
focusing on specific problems. 
The fee is $645. Further details 
are available from Continuing 
Education in Engineering, De- 
partment 670N, University of 
California Extension, 2223 Ful- 
ton St., Berkeley, CA 94720, 
(415) 642-4151. 


November 15-18 

Understanding Microproces- 
sor-based Equipment and 
Troubleshooting, Ramada Air- 
port Inn, Rochester, NY. For 


16 bit Motorola 68000 CPU operating at 5 MHz or 10 MHz, 20K of on 


board fast static RAM, 16K bytes of on board EPROM space, 7 
autovectored interrupts, J memory/device expansion buses, 2 serial 
communication ports (RS-232 C), 16 bit bidirectional parallel part, | 
5.16 bit counter/timers with vectored interrupt and time of the day 
clock. On board monitor allows to download and debug programs 
— on APPLE II, TRS-80 and CP/M using our M68000 Cross 
Assembler. 


PRICE: 
M68K Bare board with documentation.......................- 
M68MON monitor & mapping PROM's 
MD512 Memory/Disk Cont. [Bare Board)... 
M68KE Enclosure with P.S, and card cage aad 
| M68000 Cross Asasemabiex.,................................ ...... u... $149. 00 
M68K Documentation only.... |od 15.00 
Shipping & handling (Domestic)... 4.50 
(foreign)... 20.00 
CALIFORNIA RESIDENTS ADD 6% TAX 
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details, see October 11-14. 


Noverber 17-19 

Ed-Com/Fall ‘63, Los Angeles, 
CA. This conference and expo- 
sition offers demonstrations, 
seminars, hands-on sessions, 
panels, and micro courses that 
address, evaluate, and analyze 
the development of computers 
in education. Hardware, soft- 
ware, and publishing com- 
panies will display items of in- 
terest. Contact Carol Houts, 
Judco Computer Expos İnc., 
Suite 201, 2629 North Scotts- 
dale Rd,, Scottsdale, AZ 
85257, (500) 528-2355; in Ari- 
zona, (502) 990-1715. 


November 17-19 

The Fifth Annual Northeast 
Computer Show and Software 
Exposition, Hynes Auditori- 
um, Boston, MA. This end 
user computer show offers 
nearly 500 displays of com- 
puters, peripherals, acces- 
sories, and software. More in- 
formation is available from 
Northeast Expositions, 822 
Boylston St, Chestnut Hill, 
MA 02167, (800) 841-7000; in 
Massachusetts, (617) 739-2000, 


November 19 

TC/TC: A Teachers College 
Conference on Teaching with 
Computers, Teachers College, 
Columbia University, New 
York, NY. As many as 60 
teachers will present computer- 
based lessons that they have 
developed. Lessons include 
reading, music, art, mathe- 
matics, French, composition, 
and poetry for kindergarten 
through 12th grade. Work- 
shops will also be featured. 
Contact the Office of Con- 
tinuing Education, Box 132, 
Teachers College, Columbia 
University, New York, NY 
10027, (212) 678-3065. 


November 20-22 

The Third Annual Purdue On- 
Farm Computer Use Confer- 
ence and Trade Show, Purdue 
University Armory, West La- 
Fayette, IN. Exhibits and dem- 
onstrations will be featured, 


Contact Stephen J. Resch, 
Continuing Education Admini- 
stration, Stewart Center, Pur- 
due University, West Lafay- 
ette, IN 47907, (317) 494-2755. 


November 20-24 

The Third Gulf Computer Ex- 
hibition and the Gulf Office 
Exhibition, International Center, 
Dubai, United Arab Emirates. 
These concurrent exhibitions 
are designed to promote all as- 
pects of computer technology 
and computer-related office 
equipment, Information is 
available from MABCO Ine., 
Suite 308, 739 Boylston St., 
Boston, MA 02116, (617) 
536-3442. 


November 28-Deremher 2 

Welcome to the World of 
Personal Computing, Fort 
Lauderdale, FL. For details, 
see October 31-November 4. 


November 29-Decernber 2 

Understanding Micropraces- 
sor-based Equipment and 
Troubleshooting, Sheraton 
Greenway Inn, Phoenix, AZ. 
For details, see October 11-14, 


December 1983 


Decetüber 6-8 

The Seventh International 
Online Information Meeting, 
Cunard Hotel, London, Eng- 
land. This conference offers 
presentations that address 
current problems and oppor- 
tunities facing those who pro- 
vide information in business, 
industry, government, and 
education. Topics on the 
agenda include networks, 
costs of online and videotex 
systems, software, and user 
information. Products, ser- 
vices, systems, and publish- 
ing organizations will exhibit. 
Further details are available 
from the Organizing Secre- 
tary, International Online In- 
formation Meeting, Learned 
Information Ltd.. Bessel- 
sleigh Rd., Abingdon, Ox- 
ford OX13 6LG, England; tel: 


(0865) 730275; Telex: 837704 
INFORM G. 


December 6-8 

The Software Maintenance 
Workshop, Naval Postgrad- 
uate School, Monterey, CA. 
Topics of interest include def- 
initions of software mainte- 
nance, tools for software and 
database maintenance, and 
program evolution. Contact 
the JEEE Computer Society, 
Suite 300, 1109 Spring St., 
Silver Spring, MD 20910, 
(301) 589-8142. 


December 6-6 

Business-Expo, Dallas, TX. 
For details, see November 
9-10. 


December 5-9 

Understanding Microproces- 
sor-based Equipment and 
Troubleshooting, Capitol 
Plaza Holiday Inn, Sacra- 
mento, CA. For details, see 
October 11-14. 


December 8-11 

Southeast Computer Show 
and Office Equipment Expo- 
sition, Atlanta, GA. Contact 
Dee Harris, Computer Expo- 
sitions Inc., POB 3315, An- 
napolis, MD 21403, (800) 
368-2066; in Maryland, (800) 
492-0192. 


December 9-15 

Educatec 83, Porte de Ver- 
sailles, Paris, France. This is 
the first French exhibition of 
computerized teaching and 
training equipment, materi- 
als, and techniques. Meetings, 
symposiums, and debates on 
educational technologies and 
professional training will be 
held. For details, contact Edit 
Expo International, 4 rue de 
Chéroy, 75017 Paris, France; 
tel: (1) 294 05 60; Telex: 
641284 F EDIXPO. 


December 12-15 

Conference on Human Fac- 
tors in Computing Systems — 
CHI '83, Boston, MA. Papers, 
sessions, and tutorials will 
focus on system usability. 


Additional information is 
available from Raoul N. 
Smith, GTE Laboratories, 40 
Sylvan Rd., Waltham, MA 
02254, (617) 465-4044. 


December 14-15 

Hi Tech Update '83, Delta Ot- 
tawa Hotel, Ottawa, On- 
tario, Canada, Án annual up- 
date on state-of-the-art high 
technologies. Contact Marg 
Coll, 1138 Sherman Dr., Ot- 
tawa, Ontario K2C 2M4, 
Canada, (613) 225-4229. 


Decembur 15-16 

Personal Computer Local 
Networks, San Francisco, 
CA. This is the final program 
in the four-part Architecture 
Technology Corporation 
1983 Forum Series. This pro- 
gram will bring together 
manufacturers and users of 
local network schemes to ex- 
change information in an in- 
formal setting. The format in- 
cludes presentations, panel 
discussions, and a techno- 
logical summary, The fee is 
$395. For further informa- 
tion, cantact the Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035. g 


in order to gain optimal 
coverage of your organi- 
zation's computer confer- 
ences, seminars, work- 


shops, courses, etc., notice 
should reach our office at 
least three months in ad- 
vance of the date of the 
event. Entries should be 
sent to: Event Queue, | 
BYTE Publications, POB | 


372, Hancock, MH 03449, 

. Each month we publish 
the current contents of | 
the queue for the month. | 
of the cover date and the 
two following calendar 
months. Thus a given 
event may appear as many 
as three tímes in this sec- 
tion if it Is sent to us far 
enough in advance. 


Circle 70 on inquiry card. 


BYTEK's SECOND GENERATION 
UNIVERSAL (E)PROM 
PROGRAMMER —SYSTEM 15 


Features; 

s Bipolar PROMS. 

Micros - (8741, 48, 49, 51, 55A) ° S15-R 

*|/O - 6 baud rates, 13 formats including $695 
Intellec, Textronix and Motorola. 

» EPROMSs, (2708 - 27256) 

* Gang option - programs eight at once. 

«Remote control standard. 


PROGRAMS 
— OVER 250 
sÑ DEVICE TYPES 


DISPLAY DEVICE DATA LOAD DATA 
EDIT RAM DATA COMPARE FIELDS 
DEVICE PROGRAM FILL MEMORY FIELD 
TYPE SELECTION BLOCK MOVE 
DIAGNOSTICS 
and more, 


COMPUTER SYSTEMS CORP 
4089 S. Rogers Circle 87 Boca Raton, FL 33431 (305) 272-2051 


And then 
there 


The list of already extinct animals 
grows .,. the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon... 

What happens if civilization 
continues to slowly choke out wildiife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 

the National Wildlife Federation, 
Department 105, 1412 16th 
= Street, NW. Washington, 
DC 20036. 
It's not too late. 
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UNIX AND UNIX-RELATED 
PRODUCTS 


Unix Benchmarks 
Measure System 
Performance 

Aim Technology mar- 
kets a portable Unix Bench- 
mark tape to OEMs and 
manufacturers. This bench- 
mark, which measures ac- 
tua! end-user throughput 
and multiuser per- 
formance, consists of nine 
distinct tests made up of 
shell scripts with C lan- 
guage programs that run 
unattended in any Unix- 
based system. Each test 
prints comparative graphs 
and raw measurements. 
The Benchmark tests Ver- 
sion 7 Unix command-list 
completeness, C compiler 
efficiency, and several as- 
pects of hardware perform- 
ance applicable to Unix 
Version 7 and System Ill. 
Measurements of the cen- 
tral processor include loop- 
ing and floating-point cat 
culations. The benchmark 
examines disk transfer 
speeds for various record 
lengths. Compiler optimiza- 
tion is probed for short, in- 
teger, and long types. 
Memory/paging | through- 
put and interproacess com- 
munications are measured. 
Multiuser performance is 
examined for simulated 
multipie users doing sorting 
and editing. 

The tests are provided 
on nine-track, 1600-bpi 
"Tar" tape with documen- 
tation and sample bench- 
marks. The entire process 
takes approximately 45 
minutes; about 15 pages of 
reports are produced. For li- 
censing information, con- 
tact Aim Technology. Suite 
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199, 3333 Bowers Ave, 
Santa Clara, CA 95051, 
(408) 727-3711 

Circle 650 on inquiry card. 


Custom Menu 
Program for Unix 
HCR/Menu Shell lets you 

custom design menus for 
Unix. Any text editor can 
be used to make a file of 
menus and the associated 
commands. The menu 
does not add any over- 
head to the operating Sys- 
tem because ir becomes an 
enhancement to the Unix 
shell. After your menu is in- 
stalled, it appears at the top 
of the screen. The menu 
Structure can be bypassed 
for direct issuing of com- 
mands from the Unix shell. 
User prompts and restricted 
access can be written into 
the menu, and fields can 


be updated from other pro- 
grams. 
Pricing for the HCR/ 


Menu Shell ranges from 
$500 to $1000, depending 
upon the central processor 
to be supported. Further 
details can be obtained 
from Human Computing 
Resources, 10 St. Mary St., 
Toronto, Ontario M4Y 
IP9, Canada, (416) 922- 
1937 

Circle 65] on inquiry card. 


Relational Database 
Designed for Unix 
Unify, a fully relatonal 

database designed for the 
Unix operating system, 


provides queries and a pur- 
ported 10 to 100 percent 
performance improve- 
ment. The performance im- 
provement !s achieved 
through the use of a vari 
ety of access methods, 
such as pointers, hashing, 
and B-trees, that maximize 
performance regardless of 
file structure. A built-in op- 
timizer automatically evak 
uates each query and se 
lects the expression/evalua- 
tion sequence, join order, 
and access method that 
will provide the fastest 


response. Other features 
include a choice of user in- 
terface components, in- 
cluding query-by-forms, 
SQL. and a generatpur- 
pose driver that allows ac- 
cess to files through ether 
a host language or non- 
procedural tools. 

The single end-user price 
for Unify is $2995. OEM 
and quantity discounts are 
available. Contact Unify 
Corp, 9570 Southwest 
Barbur Blvd., Portland, OR 
97219, (503) 245-6585. 
Circle 652 on inquiry card. 


Unix Workstation 
Has Bullt-in C 
Compiler 

Minibox, Heurikon Cor- 
poration's multiuser Unix 
workstation, is built on the 
MC68000 microprocessor 
and comes with an integral 
C compiler. Four of six 
Multibus cards, single or 
dual floppy-disk drives, and 
31.2 to 140 megabytes of 
Winchester hard-disk stor- 
age are packed into the 
Minibox, which measures 
JO% inches wide, 2] 


inches deep, and 14% 
inches tall. This worksta- 
tion 3s buit around Heurr 
kon's HK68 microcomput- 
er, which provides rhe cen- 
tral processor, floppy-disk 
controller, Winchester and 
tape interfaces. four to 
eight serial ports, and 750K 
bytes of RAM In two Multi 
bus card slots. Minibox has 
two forward and two rear 
disk-dnve bays. The for- 
ward bays can be used for 
one or two 5'A-inch fop 
py-disk drives on top of a 
5%-inch Winchester drive. 
The rear bay can be fitted 
with one or two 5!^-inch 
Winchesters. 

Up to 420 megabytes of 
Winchester disk-storage 
and a graphics card are 
available as options. Min- 
box costs from $12,000 to 
$20,000, depending on 
disk subsystems. For full 
specifications, contact 
Heurikon Corp.. 3001 
Latham Dr., Madison. WI 
53713. (800) 356-9602: in 
Wisconsin, (608) 271- 
8700. 

Circle 653 on inquiry card. 
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Uniflex BASIC Takes 
Advantage of Unix 

Uniflex BASIC 58000 is 
available for OEM licens- 
ing. This system runs under 
Unix and offers several 
features that take ad 
vantage of Unix. Uniflex, 
modeled after DEC's BASIC 
Plus, lets you access system 
time and date, the running 
number, and the calling 
terminal number, Uniflex 
supports automatic record 
locking and shared text 
when these features are 
available under Unix. its 
floating-point mathematics 
routines provide 16.6 digits 
of precision. and the butt- 
in mathematics functions 
are accurate to a minimum 
of 13.5 digits. An "approxi- 
mately equal to" operator 
can be used [o compare 
floating-point values. 

File sizes of up to | 
bilion bytes are allowed. 
Three types of files are sup- 
ported: sequential, record 
VO, and random files ac- 
cessed by virtual arrays. 
The length of each record 
can range from | byte to 
16,383 bytes. Any record 
in an VO file can be ran- 
domiy read or written on 
request. The data in each 
record are defined as ASCII 
characters, binary numeric 
data, or a combination of 
the two. Virtual arrays al- 
low a program type to 
Store a data array in a disk 
file. Other features include 
an "exec" statement that 
allows the BASIC program- 
mer to call another Unix 
program from an executing 
BASIC program, a mechan- 
ism for trapping errors, a 
compile command that at 
lows BASIC to save pro- 
grams on disk in a concise 
farm that has a source that 


cannot be recovered, and 
the ability to modify an ex- 
isting line without retyping. 
A single command loads 
BASIC or a specified BASIC 
program and begins execu- 
tion of the program. 

For more information on 
Unifiex BASIC 68000, con- 
tact Technical Systems 
Consultants Inc. Prov- 
idence Rd.. Chapel Hill, NC 
27514. (919) 493- 
1451 


Circle 654 on inquiry card. 


Directory Lists Unix 
Software 

Onager Publishing has 
produced a directory of ap- 
plications software avai- 
able for the Unix operating 
system. This directory lists 
more than 20 categories of 
software with details on 
function, cost, size, and 
availability Information on 
rnanufacturers, such as size 
and years in business, Is 
aiso provided, 

Onager Publishung ser- 
vice seeks to be a centra- 
ized source of Unix infor- 
mation for OEMs and sys 
tem inregrators. For Further 
information, contact 
Onager Publishing, Suite 
204A, 289 South San An- 
tonio Rd., Los Altos, CA 
94022. (415) 941-2060. 
Circle 655 on inquiry card. 


Seminars Cover 
C and Unix 
Three five-day seminars 
on C and Unix topics are 
available from Piurn Hall for 
unlimited use within com- 
panies. Through a subl- 
censing agreement, an in- 


terested organization that 
wants to present C or Unix 
courses to its customers 
and employees can use 
these fieid-tested training 
materials. 

The "C Programming 
Workshop" is an introduc- 
tory course for program- 
mers. For experienced C 
programmers, “Advanced 
C Topics" covers such sub- 
jects as efficiency, portabili- 
ty, and other software err 
gineering topics. Software 
development is empha- 
sized in the “Unix Work- 
shop." which ts designed 
for introductory audiences. 

A single-course, urm- 
limited license costs 
$10,000. For more infor- 
mation, contact Plum Hall 
inc., | Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770. 
Circle 656 on inquiry card. 


Review Serves as 

Unix info Center 

Unix Review serves as a 
clearinghouse of informa- 
tion on all aspects of the 
Unix operating environ- 
ment as well as Unix-tn- 
spred operating systems. it 
acts as a Dridge between 
the diverse communities of 
Unix users. it offers re- 
search reports, product re- 
views, user group reports, 
and featured articles. 

Unix Review is pro- 
duced bimonthly. Annual 
subscriptions are $23; over- 
seas subscriptions cost $43 
(surface mail. The news- 
stand price is $3.95. For de- 
tails, contact Review Publi- 
cations, 2711 76th Ave. 
SE, Mercer Island, WA 
98040, or call operator 965 
at (800) 824-7888; in Cali- 


forma, (800) 824-7777 
Residents of Alaska and 
Hawaii can call (800) 


824-7919. For residents of 
Washington state or for re- 
tail dealer information, call 
(206) 232-6719, 

Circle 657 on inquiry card. 


Multitasking 
Operating System 
Compatible with 
Unix Software 

A muttitasking operating 
system that's compatible 
with Unix software and de- 
signed for networking 
microcomputers has been 
announced by Lantech 
Systems. Unetix is a stand- 
alone system that lets you 
simultaneously display and 
work with up to 10 active 
windows per screen. You 
can transfer data or text 
from one window to 
another, or you can zoom 
in on a specific window 
Unetix also features an 
emulator to support both 
MS-DOS and Unix applica- 
tons software. 

Unenx-DFS is the net- 
working version of Unetix, 
It uses a distributed filing 
systern for transparent re- 
mote file and device ac- 
cess. Unetix-DFS is com- 
patible with Plexus Corr 
puters’ Unix System II Net- 
work Operating System. 
Through LUnetix-DFS's. vir- 
tual terminal capability, 
you can access the power 
of an external system. You 
can also attach portions of 
file systems from a remote 
computer to your local file 
hierarchy. It operates 
through a high-evel com- 
munications protocol that's 
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independent of network 
hardware. 

Unitex is also available 
with a virtual file system. 
For fuil details, contact 


Lantech Systems Inc.. 9625 
Wendell Rd., Dallas, TX 
75243, (214) 340-4432. 
Circle 658 on inquiry card. 


PUBLICATIONS 


New Book Explains IBM PC Operation 


Using Your IBM Person- 
al Computer, by Lon 
Poole, Is a Howard W, 
Sams & Company publica- 
tion. Subjects covered in 
the book include the 
elements of system config- 
uration, using PC-DOS, 
and how to boot applica- 
tion programs. BASIC pro- 
gramming and Built-in 
utilities for BASIC program- 
mers are explained. Also 
discussed are Keyboard in- 
put, the video-display 
screen, printer output. disk 
files, graphics, sound, and 
control, A 12-page index, 


four appendixes outlining 
commands and codes that 
are displayed or used with 
the IBM, and a removable 
reference card summar- 
izing BASIC and PC-DOS 
commands are provided. 
Using Your IBM Person- 
al Computer is 326 pages 
long. it costs $16.95 at 
most bookstores, For more 
Information, contact 
Howard W. Sams & Co., 
4300 West 62nd S£., india- 
napolis, IN 46206, (317] 
298-5400. 
Circle 659 on inquiry card. 


Software for 68000 Described in Catalog 


The Motorola Micropro- 
cessor Software Catalog 
Contains cross-referenced 
listings of software avail- 
able for Motorola’s 16-bit 
MC68000 microprocessor. 
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it provides information on 
Unix derivatives and laok- 
alikes, non-Lnix operating 
systems, languages, appli 
cations and systems soft- 
ware. and cross software, 


Product data provided ir 
cludes information on host 
system requirements, 
operating systems sup 
ported, special features, 
and brief product over- 
views. Vendor data in- 
cludes company, address, 
and key contact. The lists 
are alphabetically arranged 


by company. For further 
details, inquire about 
catalog number BRI 26k! 
by writing to Motorola 
Microsystems inc. Micro- 
processor Software Cata- 
log, 2900 South Diablo 
Way, Tempe, AZ B5282. 

Circle 660 on inquiry card. 


VLSI and Systems Interaction Explored 


Hardware and Soft- 
ware Concepts in VLSI, 
edited by Guy Rabbat, ex- 
plains the interaction be- 
tween system and chip de- 
sign. Large-scale em- 
bedded systems and the ef- 
fect of technology on sys- 
tem design are examined. 
Discussions of micropro- 
cessor system architecture 
focus on the use of VLSI 
technology, hardware al- 
gorithms for string process- 
ing, VLSI chip architecture, 
and VLSI designs based on 
the use of programmable- 
logic array macro instruc- 


tions. Also explored are 
masterslice bipolar design, 
computer-aided design 
methods for gate arrays, 
gallium-arsenide technol- 
ogy, electron-beam testing 
techniques for micropro- 
cessors, and design verifi- 
cation and logic simulation 
in VLSI. 

Complete with illustra- 
tions, this 5t2-page book 
costs 542.50 and can be 
ordered directly from Van 
Nostrand Reinhold, Mail 
Order Service, 7625 Empire 
Dr., Florence, KY 41042, 
Circle 661 on inquiry card. 


Blue Books on Apple/Commodore Products 


THE BLUE BOOK 
For the Apple Computer 


The Complets “Whom To Find tt^ Book 
ane] Accassones 


The Biue Book for he 
Apple Computer and The 
Blue Book for the Com- 
modore Computer are 
marketed by WIDL Video 


Publications. Both books 
serve as a directory of hard- 
ware, software, and acces- 
sories for these popular 
computers. Source indexes, 
an alphabetic program ir 
dex, and keyword indexes 
are provided. 

The Apple Blue Book 
costs $24.95, and the 
Commodore Blue Book is 
$17.95. Other editions are 
available for the Atari and 
the IBM Personal Comput- 
er. Contact WIDL Video 
Publications, 5245 West 
Diversey, Chicago, IL 
60639, (312) 622-9606, 
Circle 662 on inquiry card, 
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CAREERS 


Computer Career 
Guide 

The Fast Track to the 
Top Jobs in Computer Ca 
reers is a beginner's guide 
by Peter Muller to select- 
ing and pursuing a career 
in computers. Chapters 
cover such areas as under- 
standing the field, getting 
Started in high school or 
college, and change of ca- 
reers. An appendix of data- 
processing organizations 
and associations, a list of 
career reference sources, 
and a glossary of computer 
terms supplement the pre- 
sentation. 

The Fast Track to the 
Top Jobs in Computer Ca- 
reers iS published by 
GD/Pedigree Books. It costs 
$4.95 and is available at 
many bookstores or from 
Kedtree Associates, 1740 N 
St. NW/, Washington, DC 
20036. 

Circle 663 on inquiry card, 


Second Edition of 
Ethernet Handbook 
Released 

The second edition of 
The Ethernet Handbook 
has been released. This 
532-page. perfect-bound 
booK contains selected 
product descriptions for 


more than 50 vendors, 
Ethernet 2.0 specifications, 
and articles on Ethernet, 
personal computers, and 
the marketing of Ethernet 
through retail stores. The 
components of the Ether- 
net/personal computer 
connections are discussed, 
and case studies and ver 
dor company names and 
contacts are included. 

The Ethernet Hand- 
book costs $100 (prepaid). 
It's available from Shotwell 
& Associates, 130 Golden 
Oak Dr. Portola Valey, 
CA 94025, (415] 851-077. 
Circle 664 on inquiry card. 


Micro Review 
Available on Rolodex 

Each month, Educa- 
tíiona! Micro Review sur- 
veys and categorizes more 
than 400 articles frorn over 
45 microcomputer-related 
publications. Selections irm- 
clude hardware and soft- 
ware reviews and full bib- 
liographic data. An addi- 
tional feature of the publi- 
cation is cross-referencing 
of hardvvare and software 
reviews. The Review 15 
now available on 3- by 
5-inch index and Rolodex 
cards designed for authors 
and libraries. These cards 
provide access to articles 
on specific topics and a 
means of accumulating an 
article database. 

A year's subscription to 
the Educational Micro Re- 
view costs 536. The single- 
issue price is $5. Rates for 
the index and Rolodex card 
versions are $55 for individ- 
ual review categories 
(book, software, and hard- 
ware). A full deck costs 
$120. Contact Educational 


Micro Review, POB 14393, 
Austin, TX 78761, (512] 
345-7739. 

Circle 665 on inquiry card. 


BASIC/Logo 
Programming Guide 

Written for novice pro- 
grammers, Dr. James L. 
Poirot's 40 Easy Steps to 
Programming in BASIC 
and Logo uses a leam-by- 
doing approach. Easy-to- 
follow steps are said to 
guide readers through sim- 
ple Apple I! programming 
exercises, 

40 Easy Steps to Pro- 
gramming in BASIC and 
Logo costs $3.95 and is 
available from the Sterling 
Swift Publishing Co., 7902 
South +35, Austin, TX 
78744, (512) 282-6840. 
Circle 666 on inquiry card. 


Ada Tutorial 

Tutorial: The Ada Pro- 
gramming Language con- 
tains many of the early 
papers on Ada and its en- 
vironment. Designed for 
engineers and computer 
scientists, this book covers 
such topics as the history 
and current status of the 
language, how to prevent 
errors, environments for 
Ada, and portability. A 
glossary and bibliography 
are provided. 

Whiten by Sabina H. 
Saib and Robert E. Fritz, 
Tutorial: The Ada Pro- 
gramming Language is 
published by the Computer 
Society of the Institute of 
Electrical and Electronic 
Engineers, POB 80452, 
Worldway Postal Center, 
Los Angeles, CA 90080, 
(714) 821-8380. 


Circle 667 on inquiry card. 


Directory of Software Consultants 


A directory of software 
consultants and custom 
programmers. Leading 
Consultants in Computer 
Software has been com- 


piled by J. Dick and Com- 
pany. This directory lists 
nearly 1250 consultants. 
Indexed by the computer 
modeis and languages 
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with which they work and 
the applications and sys- 
tems software in which 
they have expertise. More 
than 7596 of the consul- 
tants are said to offer 
modem support to their 
Clients. Index listings are ar- 
ranged by city and state 
under approximately 850 
keyvvords, ranging from 
accounts payable to Zilog. 
Additional data furnished 
includes address, tele- 


phone number, hardware, 
chips programmed, years 
of expenence, and refer- 
ences. 

Available for $67 [post- 
age paid}, Leading Con- 
sultants in Computer Soft- 
ware can be ordered 
directly from J. Dick & Co., 
500 Hyacinth P}, Highland 
Park, IL 60035, {312} 
433-0824. 

Circle 668 on inquiry card. 


Nearly 2B8 Printer Ribbons 
Described in Catalog 


A l1é-page catalog detail- 
ing 2B8 ribbons for com- 
puter printers can be ob- 
tained from Aspen Ribbons 
Inc. Photographs and de- 
scriptions help users and 
distributors identify the cor- 
rect ribbon for the printer. 
An updated price list is in- 


cluded with each catalog. 
For more information, con- 
tact Aspen Ribbons Inc. 
1700 North 55th St, 
Boulder, CO 80301, (800) 
525-0646; in Colorado, 
(303) 444-4054. 

Circle 669 on inquiry card. 


Magazine Targets Software Writers 


The Software Author is 
a bimonthly magazine for 
writers of computer soft- 
ware. Targeted at both the 
professional and amateur 
writer, this publication fea- 
tures market listings of 
book, magazine, and pro- 
gram publishers. It provides 
information on copyrights, 


interviews with leading 
authors and publishers, 
and offers tips on how to 
be your own publisher. 
Subscriptions cost 59.95 
and are available from Soft- 
quest, POB 44122. Ta 
coma, WA 98444. 

Circle 670 on inquiry card. 


TERMINALS 


High-Performance Graphics Terminal 


High-performance bust 
ness and engineering 
graphics can be generated 
with the CGT/680 color 
graphics terminal from 
General Digital Industries. 
The CGT/680, based on 
the Motorola MC68000 
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processor, can be used as a 
stand-alone workstation, a 
computer terminal or a 
CAD/CAM front-end. It 
uses a 19-inch Panasonic 
raster-scan CRT. in its 
graphics mode, up to !6 
colors can be displayed 


What's New? 


from a palette of 512 in a 
640 by 480 format. Look- 
up tables let you switch 
colors quickly. Zoom, pan, 
and blink are standard 
graphics attributes. For 
alphanumerics, the 
COGT/680 gives you diş- 
plays of up to 48 lines by 
80 characters. Attributes irr 
clude doubleheight and 
double-width characters, 
blink, reverse video, and 
underline. 

System hardware com 
prises 4K bytes of RAM and 
IAK bytes of EPROM. A 
four-siot VME backplane 
offers two slots for expar- 
sion. Two synchronous 
asynchronous VO ports 
can support SDLC/HDLC 
protocols. 

A low-profile QWERTY 
keyboard equipped with a 
numeric keypad, cursor 
pad, and 20 speciatfunc- 
tion keys is available. A 
trackball, touch-sensitive 
screen, 4K- and l6K-byte 
memory modules, 


SDLC/HDLC protocols, a 
software-development sys- 
tem, and emulation pack- 
ages for VT-100, ISC 8001, 
and Caicomp 960 displays 
are available as options. 
Single-unit prices begin at 
$4495, Contact General 
Digital Industries Inc., 7702 
Governors Dr., Huntsville, 
Ai 35805, (205) 837-8305. 
Circle 671 on inquiry card. 


Multiposition ASCII 
Display 

An ASCI video-display 
terminal is available from 
Prima international. The 
Prima 30 is a multiposition, 
tilt-and-swivel pedestal 
monttor with a low-profile. 
detached keyboard. Green 
and amber etched nor 
glare screens are available. 
Prima displays 80 charac 
ters by 24 lines with a 
twenty-fifth status ine and 
transmits at speeds of up to 
19,200 bps in block or con- 


versational modes. It 
emulates Adds Viewpoint, 
Lear Siegler ADM3A, and 
Hazeitine 1500 terminals. 
Other emulation modes 
are available. The Prima 30 
costs between 5300 and 


$400. For further informa- 
tion, contact Prima Interna- 
tional, 3255 Kifer Rd., Santa 
Clara, CA 95051, 1408] 
732-4620. 

Circie 672 on inquiry card. 


Display Aimed at Professionals 


The Guru dispiay ter- 
minal is aimed at the pro- 
fessional who wants an 
ANSI-standard terminal 
with maximum data stor- 
age and display capabil- 
ines. The Guru provides 
more than 28K bytes of 
display memory, or approx- 
imately six full typewritten 
pages, which can be 
scrolled or zoomed hori- 
zontally and vertically. User- 
selectable memory formats 
can contain as many as 66 
lines of up to 170 columns. 
A 15-inch nonglare green- 
phosphor display is used. 
The detached keyboard 
features 38 Keys program- 
mable on 60 levels with 
any ASCII string, with locat 
only, send-only, and repeat 
control. Smooth scroll, 


rapid editing with local 
move capability, forms- 
filling functions, pause key, 
Meta key, and an RS-232C 
printer interface with local 
and remote print and copy 
functions are standard. 
English identifiers are pro- 
vided for al! setup modes. 
Options include a tilt- 
and-swivel accessory. a 
portrait display providing 
vertical screen orientation. 
a DEC mode for VT100/ 
VT52 software compatibil- 
ity, and 768- by 600-pixel 
vector graphics capabilities. 
The suggested retai! price is 
$2395. Contact Ann Arbor 
Terminals inc.. 6175 Jack- 
son Rd. Ann Arbor, MI 
48103, [313] 653-8000. 
Circle 673 on inquiry card. 


h 
s 
Fir 


r " a: 
F, E 
JETJE 
dk 


An 
EL. 
— IJ i 
Ex it 
A 
T 
f, NW 


HE 


a= Ee 


ip cg Bags É 


aioe 


Monochrome Display 
Complements Apples 


Apple Computer is now 
marketing a monochrome 
video display that comple- 
ments the physical ap 
pearance of its Apple Il, Il 
Pius, and lie computers. 
This 12-inch P31 green- 
phosphor monitor features 
high-resolution text and 
graphics, a high-contrast 
screen, and a tilt mecharr 
ism. Operator controls in- 
clude contrast, vertical 


Color Monitors Use 
Data-Grade Picture 
Tubes 

Two RGB color displays 
were recently introduced 
by Panasonic. Both units 
incorporate data-grade pic- 
ture tubes and offer full 
compatibility with Apple ll. 
Panasonic JR-200, and IBM 
PCs. Common features in- 
clude built-in audio systems 
and the ability to generate 
16 colors. 

A 13-inch (diagonal) 
RGB/composite display, the 
DT-D13O00D features an 
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hold, and vertical ampli 
tude and brightness. The 
display format is 24 by BO. 
The suggested retail price is 
$229, For the name of 
your nearest Apple dealer, 
contact Apple Computer 
Inc, 20525 Mariani Ave., 
Cupertino, CA 95014, 
(BOO) 538-9696; in Califor- 
nia. (408} 973-2047. 

Circle 674 on inquiry card. 


[^ 
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etched, nonglare, dark- 
faced CRT. It accepts a 
composite-video input and 
displays of up ta 1000 
characters in a 40 by 25 
format. Its alternate RGB in- 
put features a multipin in- 
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put connector with op- 
tional interconnection 
cables. in the RGB mode, it 
displays up to 2000 charac- 
ters in an 80-character by 
25-line format. Resolution is 
430 by 240 pixels. A loop- 
ing connector and an 
orvoff switch are provided. 
The unit costs $540. 

The DT-DI000G 10- 
inch RGB display has built- 
in interface circuitry and a 


multipin connector, It gen- 
erates 2000 characters in 
an 80 by 25 display and of- 
fers a resolution of 350 by 
240 pixels. A universal 
power supply is standard. 
The DT-D1000G lists for 
$450. Full details are avail- 
able from Panasonic, One 
Panasonic Way, Secau- 


cus, NJ 07094. 
Circle 675 on inquiry card. 


Touch-Sensitive Display for Apples 


Computer Technology 
Associates markets a 
touch-sensitive display 
screen for the Apple Mont 
tor I! and other 12-inch 
monitors. The CTA 500X 
Touch Bezel and Interface 
provides instantaneous re- 
sponse to onscreen touch 
commands and is capable 
of emitting continuous re- 
sponses for tracking mov- 
ing stimuli. It uses infrared 
emitter-sensor array tech- 
nology and offers 96- by 
"64-point resolution. The in- 
terface card plugs into an 
Apple peripheral slot, and, 
ance initiated, the screen 
remains continually touch- 
sensitive. All communica- 
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tions are hardware-con- 
trolled; communications 
software is not required. 
Applesoft BASIC can read 
and write the X,Y coor- 
dinates of the moving com- 
mand without modifica- 
tion. 

The CTA 500X has a 
suggested retail price of 
$695. Quantity discounts 
are available. For further in- 
formation, contact Com- 
puter Technology Assoct 
ates, 1704 Moon NE, AF 
buquerque, NM 87112. 
(505) 298-2140. 

Circle 576 on inquiry card. 


COMMUNICATIONS 


Datamlzer Doubles Throughput 


Datamizer is a multiplex- 
ing data-compression unit. 
When installed between 
data terminal equipment 
and a standard 9600-bps 
modem, it allows twice the 
volume of data to be trans- 
mitted over standard tele- 
phone lines at speeds as 
high as 19,200 bps, Data- 
mizer uses a data-compres- 
Sion algorithm called SCC 
Tabling, which ts an auto- 
adaptive form of Huffman 
Encoding. SCC Tabling lets 
Datemizer analyze any 
EBCDIC or ASCII data 
character and convert it to 
a shorter subcode based 
on its relative frequency in 
the data stream. Operating 
In pairs, one at each end of 
a ful-duplex line, both 
Datamizers send and re- 
ceive data while continual- 
ly updating the SCC fre- 
quency table for maximum 
throughput. The receiving 
unit uses the frequency in- 
formation to decode and 
expand subcodes into stan- 
dard 8-bit code sets. This 
method is purported to 
achieve error-free compres- 
sion ratios of 2:! or better. 
Datamizer is not deperr 
dent on communications 
protocols, nor does it re- 
quire set-up programming. 
its operation is transparent. 

Datarnizer also serves as 
a Statistical multiplexer, 
using dynamic band 
allocation. Each of its four 
channels can multiplex a 
different half- or ful-duplex 
protocol at an independent 
rate. Transmission rates 
can be divided into two 
9600-bps channels or four 
4800-bps channels. All four 


inputs can be set to 9600 
Ops, resulting in an aggre 
gate input of 38,400 bps. 
In single units, Datamizer 
costs $4950, Quantity dis- 
counts are offered. Full 
specifications are available 
from Sympiex Communica- 
tions Corp.. Suite 17, 2002 
Hogback Rd., Ann Arbor, 
MI 48104, (313] 973-1164. 
Circle 677 on inquiry card. 


Communications 
Board 

Volce/computer/tele- 
phone communication is 
possible with the V. C. T. 
board from Unisound. The 
communications board ts 
said to give Apple owners 
access to an unlimited 
vocabulary, languages. 
and tonal varieties. It com- 
bines the ability to place 
and receive calls auto- 
matically with a Touch- 
Tone decoder for entering 
and retrieving data over 
telephone lines. Six WO 
ports let you monitor and 
control such accessories or 
interfaces as appliances 
and security systems. Soft- 
ware for developing and 
storing speech messages is 
supplied. An answering- 
service program and a 
BASIC interpreter that adds 
new commands to Apple 
soft are also fumished. 

The V. C. T. board costs 
$350. For more informa- 
tion, contact Unisound 
Corp.. 3060 Harding Ave., 
Santa Clara, CA 95051, 
(408) 554-6227 
Circle 678 on inquiry card. 


What's New? 


Self-contained Direct- 
connect Modem 

Timecors Operator, a 
110/300-bps direct-con- 
nect modem, is hardware- 
compatible with the Apple 
Wile and H Plus, Franklin 
Ace 100 and 1000, and 
the Basis 108. Its foremost 
features are half-and full 
duplex operation, auto- 
answer and auto-discon- 
nect, and the ability to 
work with rotary-pulse and 
Touch-Tone telephones, 
This self-contained Bell 
103-compatible device 
allows one-way or 
simultaneous sending and 
receiving. !t fits into any 
Apple slot except zero and 
is compatible with such 
communication software 
as ASCI! Express Pro, Vist 
term, Modem Magic Il, and 
Z-Term. 

The Operator, available 
factory-direct for $159.95, 
comes with documenta- 
tion and start-up software. 
Contact Timecor. Four 
Longfellow Place, POB 
8928, Boston, MA 02114, 
(617) 720-4090. Visa and 
Master Card owners can 
order by calling (800) 
824-7888, operator 52. 
Circle 679 on inquiry card. 


Web Network for 
Kaypro 

The Web lets you 
weave Kaypro computers 
into a network. Each com- 
puter in the network acts 
as a file server as well as a 
focal processor, and any 
linked user can share data 
stored on the disk drive of 
another Kaypro or direct 
output to a remote printer 
Users can send and receive 
mail messages, and fies, 


log on to drives on another 
machine, and run pro- 
grams. The Web Is a base- 
band CSMA/CD-CA net- 
work operating at Just over 
125.000 bps. Connections 
are made with conven- 
tional telephone cables. 
OPSnet, the networking 
software, supports most 
CP/M 2.2 programs. 

Web can be configured 
using any combination of 


Kaypro computers, includ- 
ing the il, 4, 10, and Kay- 
net, which has built-in net- 
work capabilities. Com- 
plete with manual, hard- 
ware, cables, and soft- 
ware, the networking op- 
tion costs $195. For more 
information, write to Kay- 
pro Corp, POB N, Del 
Mar, CA 92014. 

Circle 680 on inquiry card. 


PWR 


MAS 
PCT-100 


RS-232C Interface Has 
Communicatlons Language 


Method Systems' PCT- 
100 is a user-configurable 
RS-232C Interface with an 
internal communications 
translator language— 
called CTL—thar lets you 
configure the interface to 
perform most translation 
algorithms, The PCT has 
two bidirectional RS-232C 
ports that allow it to be 
placed inline with any RS 
232C link. It can be used 
for terminal or printer 
emulation or for providing 
compatibility and macro 
function keys for word pro- 
cessing. accounting. and 
other software. lt offers 
type-ahead and data buf- 
fering capabilities, data-rate 
adaptation, and hand- 
shake protoco! conversion. 

Offered as a ready-to- 
install printed-circuit board 
Or as a stand-alone unit, 
the PCT-1OO costs 5369, 


without power supply, 
Contact Method Systems 
Inc, 19751 South Lake 
shore Bivd., Euclid, OH 
44119, (216) 531-0404. 

Circle 681 on inquiry card. 


IBM PC XT Local- 

Network Scheme 

Novell's ‘Sharenet X 
allows as many as 255 IBM 
PC XTs to share up to 320 
megabytes of storage. The 
network protocol is 
CSMA/CD [Carrier Sense 
Multiple Access], and the 
data-transfer rate is 1.43 
megabits per second, The 
Sharenet operating system 
provides the file server with 
support for multiple DOSes 
sharing the network and 
file space, a means for 
managing the functioning 


of mukiple computers in 
the same directory simut 
taneously, file security, and 
support of spooled pnnters 
and station-to-station 
pipes. A single 256K-byte 
IBM PC XT functions as a 
file server in the Sharenet 
scheme, and each satellite 
must be equipped with a 
network interface module 
Maximum linear coaxial 
[R59] cable length is 4600 
feet. 

Electronic mall ts avail- 
able as a $995 option. The 
operating system costs 
$1495, and network inter- 
face modules are $695. For 
an information packet, 
contact Novell inc., 1170 
North industrial Park Dr,, 
Orem, UT 84057, (800) 
453-1267; in Utah, (801) 
226-B202 
Circle 682 on inquiry card. 


Microcom 

Networking Protocol 

The Microcom Nerwork- 
ing Protocol (MINP| is said 
to be the first data-commu- 
nications protocol to allow 
file transfer to and from a 
variety of microcomputers 
over ordinary telephone 
lines. The protocol, based 
on the Open Systems Inte- 
gration (OPI) model, fea- 
tures flow control, data 
transparency, error detec- 
tion, and retransmission. 
The architecture provides 
reliable, fiow-controlled 
data transfer on point-to- 
point connections. Data 
can be transferred both as 
Streams of bytes and as 
files. The encoding pro- 
tocol information is byte- 
oriented throughput. 
which facilitates implemen- 
tation of MNP in program- 
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ming languages on com- 
puters that do not provide 
bit manipulation. The file- 
transfer protocol is inher- 
ently hal-duplex or com- 
mand responsive. The 
hardware requirements are 
a 21 ZA or 103 modem and 
voice-grade telephone 
cables, 

Currently, the MNP pro- 
tocol has been employed 
on such computers as the 
Apple, the Radio Shack, 
and the IBM PC. ir has also 
been used in Microcom's 
line of networking 
modems. MNP is available 
for a $2500 licensing fee, 
Full particulars can be ob- 
tained from Microcom Inc., 
1400A Providence High- 
way. Norwood, MA 
02062, (617) 762-9310. 
Circle 683 on inquiry card. 


Database Covers 
Industrial-Site 
Development 

Sitenet is a free online 
database delivering instant 
site data to industrial facility 
planners and corporate real 
estate executives. Sitenet's 
files contain information on 
tax incentives for industnal 
development, more than 
5000 contacts in area eca- 
nornic development. and a 
directory of office and in- 
dustrial parks. A new-plant 
fle provides data on more 
than 1000 wvoridwide in- 
dustrial expansion projects 
and details on the amount 
of investment, acreage, 
and square footage of the 
undertakings. An interac- 
tive inquiry mode lets you 
request additional informa- 
tion online from develop- 
ment corporations partic 
pating in the network. 
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Blocks of information pro- 
vided by state develop- 
ment agencies, railroads, 
and utilities are available. 
Hard-copy reports from the 
database can be ordered, 


What's New? 


For more information, 
contact Conway Dara Inc., 
1954 Airport Rd. NE, At 
lanta, GA 30341, [404] 
458-6026. 


Circle 684 on inquiry card. 


intelligent Communications Processor 


Winterhalter's Data- 
talker | is an intelligent 
front-end communications 
processor for emulating 
such remote batch and in- 
teractive terminals as the 
IBM 3780, 2780, and 3276 
using IBM Binary Syn- 
chronous Protocol. lt con- 
tains two network pro- 
grams for interactive and 
remote batch emulation, 
both of which offer full 
bisync emulation and on- 
and offline diagnostics. A 
communications manager 
assumes responsibility for 
controlling the line be 
tween rhe microcomputer 
and the host system. An 
applications program, ex 
ecuted on the microcorm- 
puter, acts as an interface 
between the microcom- 
puter and Datatalker and 
allows custom user pro- 
grams to interface with the 
host. This arrangement 
frees the microcomputer of 


all communications over- 
head and ovenoads. 
Datatalker hardware 
consists of one modem 
port, a diagnostics port, 
and an asynchronous 
serial link with internal 
clock generation. All ports 
are RS-232C seria! inter- 
faces. The modem and 
diagnostics ports can be 
programmed for internal or 
external clock generation 
and are byte or bit syn- 


chronous or asyn- 
chronous. Internal clock 
speeds range fram 110 to 
19,200 bps. 


The Datatalker | is a 
desktop unit that weighs 
about 7 pounds. The sug 
gested list price is $995, 
Further details are available 
from Winterhalter Ine., 
3853 Research Park Dr.. 
Ann Arbor Mi 48104, 
[313] 662-2002. 

Circle 585 on inquiry card. 


Apple/Atari Interface 

Prowell Computer Ser- 
vices markets an interface 
that allows disk files to be 
transferred between Atari 
400/800 and Apple I ll 
Plus, and lle computers. A 
cable that connects to the 
Joystick ports on both com- 
puters provides the means 
for sending and receiving 
source programs and data 
files. 

The interface comes in 
two versions. The Model | 
is designed for the Apple 
I Plus. The Model 2 in- 
cludes the cable and a 
-pn connector that 
mounts on the back of rhe 
lle. They cost $75 and 
590, respectively. A 4-foot 
extension cable is also 
available. Contact Prowell 
Computer Services, Suite 
325, 4974 North Fresno, 
Fresno, CA 93726, (209) 
227-4917. 

Circle 686 on inquiry card. 


Arcnet-PC Network 
Controller 

The ARC-PC local-area 
network controller board is 
a simplified interface be 
tween IBM Personal Com- 
puters and Datapoint's 
Arcnet toker-passing net- 
work. Standard Microsys- 
tems' single-chip COM 
9026 network controller 
and COM 9032 network 
transceiver LSI circuits har- 
dle Arcnet protocols. This 
single printed-circuit board 
has an onboard 2K-byte 
data-packet buffer that ac- 
commodates up to four 
pages of packet storage 
and can be dynamically 
defined for double-buffer- 
ing of transmit and receive 


functions. An 8253 pro- 
grammable interval timer 
lets YOU program timeouts. 
For your programs, the 
ARC-PC has sockets for 
8K-byte PROMS and 
2K-byte RAMs. ARC-PC 
supports up to 255 nodes 
per network segment 


while running at 2.5 mega- 
bits. 

In quantity. the ARC-PC 
costs $495. Contact Stan- 
dard Microsystems Corp., 
35 Marcus Blvd. Haup- 
pauge, NY 11788, (516) 
273-3100. 

Circle 687 on inquiry card. 


Transmit Two Terminals on One Line 


The Model 2X212 
Modemplexer, a two-char- 
nel! statistica! multiplexer 
and modem in a singie 
package, is manufactured 
by Omntitec Data Inc. This 
212^- and CCITT V24- 
compatible, full-duplex 
1200-bps device can trans- 
rnit data from two remote 
terminals on a single line, 
reducing telephone ex- 
pense and network hard- 
ware overhead. Salient fea- 
tures include  auto- 
answer/dial. automatic re- 
dial, and automatic selec- 
uon of appropnate dialing 
modes. AT & T-licensed 


8423; 


and FCC-approved, this 
unit also provides speed 
dialing, up to lO stored 
numbers, continuous 
memory, dynamic buffer- 
ing of up to 3000 charac- 
ters for Doth its RS-232C. 
ports, flow control, user- 
programmable disconnect 
code, and selectable parity. 

The Model 2X212 
Modemplexer costs 5995. 
For more information, con- 
tact Omnitec Data imc.. 
2405 South 20th St.. Phoe- 
nix, AZ 85034, (800) 528- 
m Arizona, (602) 
258-8244 


Circle 688 on inquiry card. 


300-bps Modem Mounts In IBM 


Avcom's 300-bps 
PM-300 criginate/answer 
modem mounts inside the 
IBM Personal Computer. 
An auto-answer function 
lets you select the number 
of rings before pick up. This 
modem will dial out with a 
Touch-Tone or rotary pulse 
in any combination. The 
PM-300 does not require 
an RS232C card or con- 
nectors. 

The PC-300 is compati- 
bie with Bel- 103 standards 
and with Avcom's Com- 
pac and other IBM commu- 
nikations software. Com- 
pac is a videotex program 


that supports asyn- 
chronous communica- 
tions. IE provides automatic 
log-on and file download 
and upload capabilities 
under errorcorrecting pro- 
tocol. Data received can be 
entered into a disk file or 
buffer and displayed, 
printed, or transmitted. 
The PC-300 with Com- 
pac costs $249.95. The 
software alone is $69.95 
Details are available from 
Avcom Inc, POB 29153, 
Columbus, OH 43229. 
(614) 882-8176. 
Circle 689 on inquiry card. 


Network Driver Hybrid 


The Zenith LAND (Local 
Area Network Driver} Hy- 
brid is a highly reliable inter- 
face for such locak-area net- 
works as Datapoint's Arc- 
ner. Standard features im- 
clude a 20 singie inline pin 
configuration. -5 or 
= | 2-volt drive, noise m- 
munity and filtering for in- 
terference-free data travel 
for up to 2000 feet of co- 
axial cable, and a physical 
layer implementation for In- 
tefacing with most net- 


work technologies. Zenith 
offers design and produc- 
tion capabilities to tailor or 
customize LAND to mdr 
vidual specifications, 
LAND 3s available with a 
straight lead frame or with 
a right-angle lead frame. 
For more information, con- 
tact Zenith CRT & Com- 
ponents Operations, 1000 


Milwaukee Ave. Glen- 
view, IL 60025, (312) 
391-7733. 


Circle 690 on inquiry card. 
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Independent Serlal Channels 


Both channels on the 
STD SIO-2 RS-232C serial 
interface board have inde- 
pendent switch-selectable 
data rates so that you can 
change transmission 
speeds without repro- 
gramming the board or 
modifying system soft- 
ware. These channels offer 
fully buffered asynchro- 
nous operation at speeds 
ranging from 150 to 
19,200 bps. Polled or inter- 


rupt modes, terminal or 
modem-type connection, 
and switch-selectable 
board addressing with /O 
expansion bit are standard. 
An RS-42ZA channel ıs 
optional. The STD SIO-2 
costs $185 [two to nine 
units}. Contact Fore- 
thought Products, 87070 
Dukhobar Rd., Eugene, OR 
97402, (503) 484-8575. 
Circle 69] on inquiry card. 


Tektronix Emulation for the Esprit Ill 


The Eil Graphics Corr 
troller gives the Esprit til ter- 
minal full Tektronix 4010 
emulation capabilities. 
Tektronix Plot 10 software- 
compatible, the E-I offers 
two alphanumeric modes: 
24 by 80 or 35 by 73. Both 
modes can be activated 
from the keyboard or from 
the host computer. Other 
features include autornatic 
vector drawing for creating 
bar charts, pie diagrams, 
and histograms. 

The E-i) Graphics Con- 
troller costs 5625. It's avall- 
able factory-direct from ISM 
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inc., Jackson Place South. 
Suite 6, 932 Hungerford 
Dr.. Rockville, MD 20850, 
[301) 279-5775. 

Circle 692 on inquiry card. 


Host-Independent 

Ir-circuit Emulators 

Reaktime, transparent 
emulation of 8086, B088, 
and 80186 microproces- 
sors is available through 
Microcosm's M[x) family of 
host-independent ir-circult 
emulators. The Mix} line of 
emulators consists of an 


Emulation Module that 
connects to a Probe 
Module containing target- 
system interface circuitry. 
These emulators communi 
cate with a host system, 
such as the IBM PC, 
through a standard RS 
232C serial interface and 
host-specific software. Sys- 
tem hardware includes trig- 
ger recognition, event 
recognizers [l.e., processor 
address, processor data 
and status, and logic 
module signals), user-selec- 
table emulation clock, and 
BK bytes of parity-protecred 
RAMs, Programmable wait 
States, three trace modes, 
diagnostics, and a software 
interface with menus, 
high-level command lar- 
guage, and utilities are 
standard, 

Options include memory 
expansion and communi- 
cation and logic modules. 
Complete specificatioris are 
available from Microcosm 
inc.. 1679 Enterprise Plaza. 
POB 624, Hillsboro, OR 
97123, (503) 648-6500. 


Circle 693 on inquiry card. 


Data Line Monitor 


Metascope, a high- 
performance data line 
monitor, can display and 
store data in asynchronous 


Or bit- and byte-oriented 
synchronous formats at 
speeds ranging from 1 10 to 
19,200 bps. This hard 
ware/software combina- 
tion has a patter-match 
trigger with pre- and post- 
trigger capabilities. Data 
capture of up to 4K bytes 
with floppy-disk storage 
and retrieval is possible, 
and a programmabile host- 
emulation mode allows the 
Apple to function as a 
communications controller 
capable of generating poll 
ing sequences with reply. 
Metascope will generate 
synchronous clock signals 
in the host-emulation 
mode, eliminating the need 
for modem emulators, Half- 
and ful-dupiex displays 
and ASCII, EBCDIC, and 
hexadecimal display for- 
mats comprise its other 
abilities. 

Metascope works with 
Apple and Franklin com- 
puters, With documenta- 
tion and software, it costs 
$895. Contact Metatek 
Inc., 12525 Hummingbird 
St. NW, POB 33129, Min- 
neapolis, MN 55433, (61 2} 
571-7319. 

Circle 694 on tnquiry card. 


Physics Lab 

Interfaces 
Cross Educational Soft- 
ware has introduced 
physics lab interfaces for 
classroom experiments. 
The interfaces, Heat, Light, 
and Sound, are designed 
for the Apple. They come 
with a kit of parts that corr 
nect to the Apple game 
port. a disk for calibration. 
and documentation for 
severa! experiments. Each 

program costs $60. 


Light experiments m- 
clude timing a pendulum, 
measuring the acceleration 
of gravity. measuring light 
intensity, and the efficiency 
of a light bulb. Four photo- 
transistors are provided. 
Graphing temperature ver- 
sus time, thermal radiation. 
cooling curves, and specific 
heat make up the Heat ex- 
penments. Heat comes 
with four thermistors. 
Sound experiments involve 
sound intensity, simulated 
oscilloscope, and Fourier 
spectrum | analyzer. A 
speaker, microphone, po- 
tentiometer. transistors, 
and a capacitor are provid- 
ed. 

For more information, 
contact Cross Educational 
Software, POB 1536, Rus- 
ton, LA 71270, [318) 
255-892]. 

Circie 695 on inquiry card. 


IBM Color 

Graphics System 

The Cono#Graph color 
graphics system for the IBM 
PC is made up of the 
Cono Graph Adapter, the 
ConofGen  graphics-pro- 
cessing module, and 
Cono-Lib software. The 
Adapter substitutes for the 
IBM graphics card and pro- 
vides 256 colors from a 
palette of 16. It supports 
resolutions of 320 and 640 
by 200; the aiphanumeric 
modes are BO or 40 by 25. 
t comes with 128K bytes 
of graphics memory and 
IBM-compatible character 
and graphics modes. As 
many as four graphics 
pages can be achieved, 
depending upon display 
resolution. Each page may 
be selected for display and, 


while one is displayed, the 
others may be modified. 
The Conof£Color Adapter 
has a hght-pen interface 
capable of resolving +! 
pixel and an interface to 
the Cono#Gen graphics 
processor. 

Featuring a dedicated 
Motorola 6809 processor. 
ConofGen has high-speed 
hardware generators for 
vectors, circles, ellipses, and 
conic curves at speeds up 
to 800,000 pixels per sec- 
ond. it provides a 2K by 2K 
addressable area, rectangle 
fil, and line texturing, It’s 
supplied with Cono-Lib. an 
extensive library of sub- 
routines for scaling, rota- 


What's New? 


tion, fil, image creation, 
labeling, and recall. Cono- 
Lib runs under PC-DOS 
and works with Pascal, 
BASIC, C, FORTRAN. or 
assembly language. 

The complete Cono# 
Graph system fills a single 
IBM expansion slot. The 
Cono4Color Adapter is 
$895, ConofGen costs 
$745, including the soft- 
ware. The software alone 
is $125. Full details are 
available from Cono- 
graphic Corp. 2268 
Golden Circle, Newport 
Beach, CA 92660, [714 
650-2666. 

Circle 696 an inquiry card. 
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Add-ons Enhance Hero's Image 


Perbotics markets three 
add-ons for Heath's Hero ! 
robot an 8K-byte RAM 
communications board, a 
44K-byte RAM/communr 
cations board, and a soft- 
ware package. The 8K- 
byte RAM comes with 20 
sockets [or individualized 


expansion, while the 44K 
board incorporates an RS- 
232C-compatible port that 
lets the Hero communicate 
with a computer. Per- 
botics’ cassette-based soft- 
ware provides load and 
dump routines for down- 
loading and storing pro- 
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grams through the RS 
232C port and a memory 
verification routine. 

The 8K- and 44K-byte 


boards cost 5395 and 
$795, respectively The 
software is $49, Order 
these products factory- 
direct from Perbotics, 211 
Costa Mesa Sr, Costa 
Mesa, CA 92627, {714} 
845-9294. 

Circle 697 on inquiry card. 


CP/M Processor 
Works with TI 99/4A 

The Morning Star CP/M 
Processor gives T| 99/4A 
owners the ability ta run 
CP/M programs. This de- 
vice contains a 5-MHz 
8085 microprocessor, 64K 
bytes of RAM, and an 
BK-byte operating system. 
Connections are made by 
slipping the CP/M Pro 
cessor into the Tl 99/4A's 
expansion Box, 

The CP/M Processor 
costs $595. For full detaiis, 
contact Morning Star Soft- 
ware, 4325 109th Ave. 
Beaverton. OR 97005, 
(BOO) 824-2412, n 
Oregon, (503) 646-4695 
Circle 69B on inquiry card. 


Device Guards Entry 
to Computers 

Lineguard 3000 from 
Western Datacom inter- 
cepts all incoming com- 
puter access cais and re 
quests identification codes 
from callers. Lineguard 
Searches its memory to 
verify code numbers and 
denies access to the com- 
puter if its search proves 
fruitless. If the verification is 
completed, Lineguard calls 
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back and connects the 
caller to the computer. 
Communication is through 
the caller's display. Line- 
quard scans two incoming 
lines and is compatible 
with asynchronous diat-up 
modems and protocols. 
Failed entry attempts are 


permanently recorded for 
evaluation. 

Linequard costs $945. 
For more information, corr 
tact Western Datacom 
Co. 5083 Market St. 
Youngstown. OH 44512. 
(216) 788-6583. 

Circle 700 an inquiry card. 


W/eather Sensing Package 


HAWS, Home Auto 
matic Weather Station. is 
designed for the Com- 
modore 64 and VIC-20. 
HAWS has an external 
sensing device that lets 
you monitor weather cor 
ditions inside or outside 
your home. You can in- 
teract and analyze input 
for predicting changing 
weather conditions and 
rating your forecasting 
abilities. 
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HAWS costs $199.95, 
complete with sensor, 
cassette or floppy-disk soft- 
ware, connecting cabie, 
and manual. Address 
dealer and customer in- 
quires to Vaisala Inc., 
Cansumer Products, 2 
Tower Office Park, 
Woburn, MA 1801, 
(617) 933-4500. 

Circle 701 an inquiry card. 


SOFTWARE 


Leading Edge of IBM 

PC Word Processing 

The recently introduced 
Leading Edge Word Pro- 
cessor for the IBM Personal 
Computer is said to be easy 
to learn. Priced at less than 
$300, this word processor 
lets you print your docu- 
ments in color. Standard 
editing features include 
single-keystroke character 
or block insert, delete by 
character or block, delete 
recall, and search and re- 
place. You can set tab 
Stops, margins, spacing, 
page length, and pitch and 
place format lines any- 
where in a document. A 
split-screen feature lets you 
review more than one doc- 
ument on the same screen. 

Also standard are the 
ability to insert date or time 
in text, a change-case 
mode that permits altering 
a character from uppercase 
to lowercase of vice Versa 
without retyping, transpo- 
stion of characters for 
reversing common typos, 
and the ability to jump to 
any page in a document. 
One built-in feature lets 
you move the cursor by 
character to the beginning 
or end of the document: 
you can also move the cur- 
sor by previous or next 
word, line, sentence, 
screen, or page. 

Text attributes include in- 
dent, reverse indent, center 
column, decimal tabs, and 
word wrap. Boldface, 
double-width characters, 
strike-through, super- and 
subscripts, underline, dou- 
ble underline, a variety of 
character fonts, and justi- 


fied type are among the 
print features available. 
You can print 3 text screen, 
sections of a text screen, or 
an entire document. 

For complete details, 
contact Leading Edge 
Products Inc., 21 Highland 
Circie, Needham Heights, 
MA 02194, (800) 343- 
3436; in Massachusetss, 
[bI 7] 449-4655. 

Circle 702 on inquiry card. 


Modula-2 for IBM PC 
Modula-2 for the iBM 
Personal Computer is avail- 
able from Volition Systems. 
This version uses standard 
software modules and 
separate compilation with 
automatic control. it comes 
wih a comprehensive 
module library, a compiler. 
and tutorials. Modula-2 
features low-eve! machine 
access, reaktime control, 
concurrent processes, and 
type-secure separate com- 
pilation with automatic 
version control. Highlights 
include communication be- 
tween the compiler and 
editar, which reduces de- 
velopment time, dynam 
ically linked modules, and a 
user-friendly interface and 
prompts. Real-number and 
transcendental mathe- 
matical support are pro 
vided by the 8087 numer- 
ics processor, and interrupt- 
handling is fully supported. 
The Modula library pro- 
vides console I/O, random- 
access files. disk-directory 
operations, format conver- 
sion. strings, decimal arith- 
meti, storage manage- 
ment, program execution, 
and process scheduling. 
Programs written in Vol 
tion Systems’ Modula-2 are 


said to be directly portable 
from the IBM PC environ- 
ment to the Apple. 
Volition currently sup- 
plies Modula-2 for the Ap- 
ple Il under Apple Pascal. 
the Apple ill running SOS, 
and as part of a complete 
software system for com- 
puters based on 8080/280 
and 68000 micropro- 
cessors. The complete 
Modula-2 system for the 
IBM PC includes Pascal and 
Modula-2 compilers. a 
module library, an ad- 
vanced system editor, a 
p-NIX command shell that 
provides a UnixJike pro- 
gramming environment, 
and a set of utility pro- 
grams. It costs $595; 
educational, retailer, and 
distributor discounts are 
available. Contact Volition 
Systems, POB 1236. Del 
Mar, CA 92014, (519) 
481-2286. 
Circle 703 on inquiry card. 


Health Check Offers 
Advice 

A computerized health- 
risk-appraisal program de- 
signed ta make individuals 
more aware of the dif- 
ference various health risks 
can make in their lives is 
avallable from the Rhode 
island Department of 
Health. The Wellness 
Check is suitable for use in 
hospitals, state and local 
health departments, com- 
panies. schools, and 
health maintenance organ- 
zations. it consists of a 
questionnaire covering a 
broad range of lifestyle 
topics. Responses ro rhe 
questionnaire are fed into 
a computer, and within a 
few minutes an in- 
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dividuallzed printout 
assessing the respondent's 
health is produced. Advice 
is offered on how to re- 
duce health risks outlined 
in the report. 

Wellness Check is writ- 
ren in BASIC and runs on 
Apple l! Plus/lle, IBM PC 
and PC XT, and Radio 
Shack TRS-80 Model Il, 12. 
and lé computers. It costs 


$250, which includes 
complementary eduta- 
tional materials for adults 
and teenagers. It can be 
ordered from the Office of 
Health Promotion, Rhode 
Island Department of 
Heaith, 75 Davis St., Prove 
dence, RI 02908, (401) 
277-6957 

Circle 704 on inquiry card. 


W'ord Processor and Database Manager for 
Commodore 64 


Mirage Concepts is mar- 
keting a word processor 
and a database manager 
for the Commodore 64. 
The database manager will 
store, search, sort. retrieve. 
display, calculate, and print 
reports, lists, and mailing 
labels, (t features free-form 
design and input, the abili- 
ty to sort on any field or 
level, caiculated fields, and 
system parameters large 
enough for most file func- 
tions. it can accommodate 
65.535 records per file. 
2000 characters and 200 


fields per record, and 250 
characters per field. 

The word processor pro- 
duces an 80-column dis- 
play without additional 
hardware. It has true 
word-wrap, more than 70 
singie-stroke commands, 
search and replace opera- 
tions, block functions, 
macro instructions that per- 
mit it to work with a varie- 
ty of printers. and printed 
page. line, and character 
counters. Text can be for- 
matted onscreen exactly as 
it is to appear in hard copy. 


A high-resolution monitor 
is recommended but not 
required. 

Both programs are wnt- 
ten in machine language 
and interface with each 
other. The suggested list 
price for each program Is 
$99, including documenta- 
tion with tutorials. For ad- 
ditional information, con- 
tact Mirage Concepts Inc., 
Number 106, 2519 West 
Shaw, Fresno, CA 93711, 
(202] 227-8369, 

Circle 705 on inquiry card. 


CP/M Recovery 
Program 

Lion Micro Systems’ 
CP/M Recovery eliminates 
data and text loss in com- 
puter memory due to sys- 
tem crashes, program or 
operator errors, failure to 
back up, and disk failures 
or unexpected fulldisk con- 
ditions. This user-friendly 
program lets you recover 
memory, conduct editing 
on data within memory 
[including contro! charac- 
ters], and save data to a 
disk file. 

CP/M Recovery works 
with single- or multiuser 
systems. It costs $99 and is 
available from Lion Micro 
Systems / In-Sync Systems 
Inc., Suite 501, 1900 Pacific 
Ave. Dallas, TX 75201. 
(214) 760-9120. 

Circle 706 on Inquiry card. 


Spelling Teacher 

A program called Spell- 
ing Teacher for the NEC 
PCBOOO can be ordered 
directly from Computech. 
For each session, the pro- 
gram confronts your child 
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with 25 spelling problems. 
Misspelled words are the 
first words presented dur- 
ing the next session. The 
program contains a 
Password security system 
and four word files, each 
representing a different skill 
level. Word files can be 
changed and modified. 
Program options inciude 
the ability to display a bar 
chart representing the 


Home 
Management Series 
A home management 
system from Douthett En- 
terprises, Silversoft com- 


prises budget, calendar, 
word processing, and per- 
sonal portfolio programs. 
Each program runs on 
128K-byte IBM Personal 
Computers and offers self- 
documenting prompts and 
error messages. The Silver- 
budget program is a 
double-entry accounting 
system with 240 cate 
gories, unlimited transac- 
tions, and check reconcilia- 
tion. it can handle multiple 
checkbooks and features a 
flexible search function and 
transaction calendar. Silver- 
calendar provides multidt+ 
mensional scheduling of 


scores of the last 10 ses- 
sions. 

The Spelling Teacher re- 
quires one disk drive. 32K 
bytes of memory, and a 
monochrome or color dis- 
play. it costs $39.95 and 
can be purchased from 
Computech, POB 7000- 
309, Redondo Beach, CA 
90277. 

Circle 707 on inquiry card. 


240 appointments. It 
locates time conflicts, avail- 
able time, and automatica 
ly repeating appointments. 

The Silverwriter word 
processor can create mait 
ing lists and build Micropro 
Wordstar- and Mailmerge- 
compatible files. It indexes 
by first and last name, city. 
state, zip code. or country, 
and it can merge letters 
and reports with mail lists. 

Silverfolio's complete 
portfolio of personal worth 
and a range of financial 
functions lets you keep a 
descriptive inventory of in- 
surance policies. personal 
property, stocks, assets, 
real estate, and valuables. 
In addition, it can produce 
net-worth statements and 
amortization schedules. 

Each program works 
with floppy- or hard-disk 
drives and requires a printer 
and CP/M-86. Contact 
Douthett Enterprises INC., 
Sute I, 906 North Main. 
Wichita, KS 67203, (316) 
262-1040. 


Circle 708 on inquiry card. 


Accounting for the 
IBM PC 
Certifiex Business Ac- 
counting Software for the 
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IBM Personal Computer 
and PC XT is written in 
Microsoft BASIC and 
operates under PC-DOS. 
Available packages include 
general ledger, accounts 
payable with check writ- 
ing, accounts receivable 
with billing, inventory con- 
tro) and management, 
payroll with check writing, 
and fixed assets/deprecia- 
tion. All Certiflex packages 
are menu-driven and com- 
patible with XT, Davong. 
Corvus, and other hard 
disk drives. These programs 
are Said to be designed by 
certified public accountants 
for operation by individuals 
with no prior computer ex- 
perience. 

The suggested retail 
price for each package s 
$549, which includes a 
manual, telephone sup 
port, and a two-year war- 
ranty. For the name of 
your nearest Certiflex 
dealer, contact Computer 
Program Associates, 2526 
Manana Dr. Dallas, TX 
75220, [214] 350-2361 


Circle 709 on inquiry card. 


Matchpoint for 

MS-DOS and CP/M-B6 

American Compusoft s 
marketing a program that 
lets MS-DOS users run 
CP/M-86 software. Match- 
poinveé features a File 
Commingle mode that lets 
you call for information 
stored in CP/M-86 format 
and use it while operating 
MS-DOS, and vice versa. 
which makes it possible to 
run two operating systems 
simultaneously, When 
your program is finished, 
your computer automati- 
cally retums to MS-DOS. 


Matchpoint/B6 does not 
require hardware  altera- 
tions or conversion equip- 
ment because it resides in 
8K bytes of RAM. It works 
with floppy or hard disks. 
The suggested retail price is 
$99. For more information, 
contacr American Compu- 
soft, 23113 Plaza Pointe 
Dr., Laguna Hills. CA 
92653, (800) 235-7049; in 
California, (800) 235-2394 
or (714) 472-8186. 


Circle 710 on inquiry card. 


Brainstorm Your Way 
Through Probiems 
Soft Path Systems’ Bram- 

stormer helps you generate 

potential solutions to com- 


plex problems. Potential 
applications include 
discovering new products, 
targeting markets, and ex- 
ploring organizational 
problems. Brainstormer 
works by building a 
description of a problem in 
terms of themes and varia- 
tons that affect its solution. 
You refine the process by 
controlling the occurrence 
of particular themes and 
variations until a sufficient 
amount of potential 
strategies are produced. 


What's New? 


Brainstormer requires 
MBASIC. two singie-der 
sity single-sided 54-inch 
disk drives, and 48K bytes 
of memory. it's available 
for the Radio Shack TRS-80 
Mode} {ill and iV and 
CP/M computers with 
BO-column screens, such as 


the Apple il. Osborne |. 
and Kaypro ll. Available for 
$50 directly from Soft Path 
Systems, Cheshire House, 
|O5 North Adams. Eu- 
gene, OR 97402. (503) 
342-3439. 

Circle 711 on inquiry card. 


CHIPS 


CMOS ROM and Static Column RAM 


Fujitsu Microelectronics’ 
MB83256 is a 256K-bit 
CMOS static ROM orga- 
nized as 32.768 eignt-bit 
words. It offers twice the 
memory capacity of a 
| 28K-bit ROM in a JEDEC- 
compatible 28-pin DIP. Key 
specifications include 
250-ns access time, active 
power dissipation to less 
than 83 mW, TTL compati- 
bility, single 5-volt supply. 
and fully static operation. 
The MB83256 is designed 
for large memory capacity 
and high-speed, low- 
power environments, such 
as character generation 
and large volume firmware 
storage. 

Also available from Fujit- 
su is the MB8281 Static 


Column Dynamic RAM. 
Offering low power cor- 
sumption and high-density 
capabilities, this DRAM fea- 
tures a 64K- by 1-bit organ- 
ization, a column-address 
access time of 55 ns. a 
60-ns cycle time, a chip- 
select access ume of 20 ns, 
and |20-ns row-access 
strobe time. Power con- 
sumption is 28 mW [stand- 
by} and 440 mW [static 
mode}. 

For full details, contact 
your focal Fujitsu Micro- 
electronics sales office. Fu- 
jitsu Microelectronics, 3320 
Scott Bilyd., Santa Clara, CA 
95070, (BOO) 553-2000; In 
California, (408) 866-5600. 
Circle 712 on inquiry card. 


16-Bit CMOS 
Microprocessor 

Harris Semiconductor 
CMOS Digital Products Di- 
vision has announced a 
high-performance 16-bit 
CMOS microprocessor, the 
BOC86. The 8OC8E Is said 
to be a completely compat- 
ible CMOS alternative to 
the Inte! HMOS 8086. Fea- 
tunng a static design that 
allows it to be operated 
from DC to 5 MHz. the 
80C86 permits single-step 
debugging, a Standby 
power supply current of 
500 microamperes over the 
full operating temperature 
and voltage ranges, and 
an operating current of 10 
mA/MHz. For maximum 
power reduction, the 
80C86's5 system clock can 
be stopped with all power 
requirements falling to the 
standby level, 500 gA. The 
80CB6 comes in industry- 
standard 40-pin 0.é-inch 
cemter ceramic and plastic 
DIP packages for commer- 
cial, industrial, and military 
markets. It’s avaiable with 
a 5-MHz operating fre 
quency, An 8-MHz version 
will be offered. 

A complete family of 
support peripherals is avail- 
able for the 80CB6, includ- 
ing a programmable inter- 
val timer and a priority 
interrupt controller. In 
I OC-unit lots, pricing begins 
at $31.25 each for the plas- 
tic package. Contact Harris 
Corp. Semiconductor Sec- 
tor, POB 883, Melbourne, 
FL 32901. 

Circle 713 on inquiry card. 


MOS ROM Features 

Page Mode Function 

Signetics Corporation 
has introduced a 64K-byte 


MOS ROM that doubles 
the effective memory capa- 
city in video game car- 
tridges. The 26564's page 
mode incorporates an 
address-decoding tech- 
nique that permits auto- 
matic selection of two 
4K-byte memory banks, 
which is biled as being 
twice the firmware capack 
ty of industry-standard 
32K-byte ROMs. Its bank- 
select addresses trigger a 
latch that functionally 
serves as the thirteenth ad- 
dress bit for the BK-byte 
memory. [The bank-select 
address locations must be 
programmed as no-ops.] 
Other features include high 
nose immunity, 550 mW 
power dissipation |max- 
imum), and a 450-ns ac- 
cess time. 

The 26364 is made with 
N-channel silicon gate 
MOS technology using 
3-micron design rules. It ts 
TTL-compatible and re- 
quires a single + 5-volt 
power supply. It cornes in a 
24-pin plastic DIP rated for 
O° to 70? temperature 
range operation. in corr 
mercial quantities, it costs 
53.85. Contact the MOS 
ROM Product Marketing 
Manager, Signetics Corp., 
Mai Bin 1437, 811 East 
Arques Ave, POB 3409, 
Sunnyvale, CA 94088, 
(408) 746-1755. 

Circle 714 on inquiry card. 


DUARTs Have 
Independent 
Channels 

Motorola ts marketing a 
pair of Dual Universa! 
Asynchronous  Receivers/ 
Transmitters (DUARTS), the 
MC68681 and the 2681. 
These devices provide two 
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independent full-duplex 
asynchronous receiver/ 
transmitter channeis, quad- 
ruple-buffered receivers, 
and multipurpose I/O ports, 
They can be used in polled 
or interrupt-driven systems, 
and each device provides 
flow-contro! capabilities to 
disable a remote transmit- 
ter when the receiving 
unit's buffer is full. Each 
receiver/transmitter can 
have independent operat- 
Ing speeds, selected from 
one of 18 fixed data rates 
ranging from 50 to 38,400 
bps, derived from an inter- 
nal data-rate generator, a 
16X clock derived from a 
14-bit programmable multi- 
function counter/timer, or 
an external IX or [6X 
clock. Data transfers can 
take place at up to | million 
bps for a 1X clock or up to 
125,000 bps for a 16X 
clock. Other features m- 
clude local and remote 
loopback modes and an 
automatic wakeup mode 
that permits blocks of data 
to be sent to targeted slave 
processors among a group 
of slaves in multidrop or 
multiprocessor systems. 

The MCé868i works 
with Motorola's M68000 
family, while the 2681 in- 
terfaces with non-M68000 
family microprocessors. 
Both have &bit output 
ports; however, the 
MC48681 has a 6-bit input 
port and the 2681 offers a 
7-bit port. 

In quantities of 100, 
these DUARTSs cost $20.45 
in 40-pin ceramic pack 
ages. Plastic packaging Is 
also offered. A 28-pin ver- 
sion of the 2681 with a 
I-bit input port and a 2-bit 
Output port, caled the 
2682, is also available. For 
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further information, con- 
tact Motorola inc., MOS 
Microprocessor Division, 
350] Ed Bluestein 8lvd., 
Austin, TX 78721 


Circle 715 on inquiry card. 


Cache and Memory 
Management 
Standard on 280,000 


Zilog's 32-bit 280,000 of- 
fers an on-chip cache, 
memory management, 
and the ability to execute 
up to 5 million instructions 
per second. Designed for 
clock speeds ranging from 
10 to 25 MHz, this chip fea- 
tures full 32-bit architecture 
and implementation, a 
complete 32-bit instruction 
set, 32-bit internal and ex- 
ternal data paths. and full 
support for 32-bit data 
types. 

Fully compatible with 
the 28000 family. the 
280,000 comes with 4 
gigabytes of directly ad- 
dressable memory and 
three selectable address 
modes: 32-bit linear. 32-bit 
segmented, and 16-bit 
compact. Data types sup 
ported include bit, bit field, 
logical value. signed m- 
teger, and string. In the 
compact mode, addresses 
are 16 bits. All addresses in 
the linear mode are 32 bits, 
while m rhe segmented 
mode the addresses are 
divided into either a 15-bit 
segment within a 16-bit 
segment offset or a 7-bit 
segment with a 24-bit seg- 
ment offset. Other specr 
fications include sixteen 
32-bit general-purpose reg 
isters, [WO arthmetic and 
logic units, privileged im 
struction traps and 


memory-protection-viola- 
tion traps, two main oper- 
ating modes supported by 
separate stacks, and vec- 
tored, nonvectored, and 
nonmaskable interrupts. 
The 280,000, an NMOS 


68-pin JEDEC B leaderless 
package. In 1000-umt lots, 
& costs $150. Complete 
specifications are available 
from Zilog, 1315 Campbell 
Ave., Campbell, CA 
95008, [408] 370-8000. 


chip with 2-mxron geo- | Circle 716 on inquiry card. 
metries, is housed in a 
FOREIGN 


Interface Puts Commodore on Air 


The Com-in 64 interface 
turns your Commodore 64 
into a radio-communica- 
tions terminal. Available 
from Computer World 
Holland, this interface gives 
the Commodore baudot, 
Morse code, ASCII, slow- 
scan television, half-duplex, 
program transmit, and 
word-processing capabil- 
ities. Com-in 64 comes 
with a ROM-based ma- 
chine-language program 
that recognizes more than 
60 commands, provides a 
full-screen editor, and sup- 
ports hard-copy printout 
and disk or cassette saves. 

Com-in 64 features ASCII 
program receive and trans- 
mit, a built-in AFSK [audio- 


frequency shift keying| 
generator, seven BO-char- 
acter message buffers with 
display, print, and write op- 
tions, a tone generator, an 
auto transmit/receive 
switch for telephone/tele- 
graph lines, and four CW 
(continuous wave) identifi- 
cation lines. The modem is 
a 3O00-bps haif-duplex with 
automatic Bell/CCITT selec- 
tion. 

The Comn 64 costs 
$179, including ROM- 
based software, required 
hardware, power supply, 
an English-language user 
manual, schematic dia- 
gram, and two program 
listings. Contact Computer 
World Holland, Hilvert- 


What's New? 


sweg 99, 1214 JB Hiver- 
sum, Holland; tel 31- 
3512633; Telex: 43776 IN- 
CO NL. 


Circie 717 on inquiry card. 


Software for School 
Administrators 

Vertical Software Sys- 
tems markets a series of ap- 
plications packages de- 
signed for school board/dis- 
trict administrators. ST/V'S is 
a transportation-manage- 
ment program featuring 
bus-load simulation and 
student-data and fleet-data 
maintenance. MC/VS is a 
media-center management 
program that includes pro- 
visions for media catalog 
generation and material- 
lending and booking cor- 
trol AC/VS, a fixed-asset 
management and control 
system. is also available. 

These programs are pro- 
duced with the C language 
and are executable under 
CP/M 2.2, CP/M-B6, and 
MS-DOS. For full details, 
contact Vertical Software 
Systems Ltd, 118 Song 
Meadoway, Willowdale, 
Ontario, M2H 2T7, Can- 
ada, (416) 497-6854. 
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Interactive Query 
Language Runs on 
CP/M 

The Automated Office 
has announced the fourth 
generation of Microtrieve, 
a high-level interactive 
query language for CP/M 
computers, modeled on 
DEC's Datatieve. Micro- 
tieve lets inexperienced 
computer operators ex- 
tract, sort, and report data 


from fixed-record-length 
files created by most appli 
cation packages or from a 
text editor, This language 
accepts English-ike com- 
mands. For complete infor- 
mation, address inquiries to 


The Autornated Office Pty. 
Ltd, POB 490, Chats- 
wood, New South Wales 
2067, Australia; tel: (02] 
411 1892, 

Circle 719 on inquiry card. 
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28001 -based Microcomputer 


The MCTZ CPUI is the 
first in a series of single- 
board computers from 
MMG Consukants Ltd. The 
CPU is targeted at OEMs 
and systems builders who 
require a compact comput- 
er capable of expansion by 
means of a 16-bit bus, The 
CPU] is based on the 
double-Europa format and 
the 4-MHz 28001 micro- 
processor, It features a 
28010 MMU, a 28016 
dua-channe! DMA con- 
troller, a Z8030 synchro 
nous/asynchronous dual- 
channel serial controller, 
and the AM9511A chip for 
fioating-point and trigono- 
metric functions. Standard 
equipment includes 128K 
bytes of RAM, sockets for 
16K bytes of EPROM, facil- 
ties for single-step and 
stop, DIN 41612 type B in- 
direct connectors, and 


operational software. The 
CPU! costs £2050. For 
complete specifications, 
contact MMG Consul- 
lants. 19, St. Andrews Rd., 
Great Malvern, Worcester. 
WR!4 3PR, England: tel: 
Malvern (06845) 63555. 

Circle 720 on inquiry card, 


Apple Boards 

U-Microcomputers re- 
cently introduced four 
Applebus cards: U-Printl6, 
U-Talk, U-4Disc, and 
U-Cent. The U-Printl6 pro- 
vides parallel or serial inter- 
facing for connecting 
printers. It has a 16K-byte 
buffer and can print 
graphics directly to Epson 
and Apple dot-matrix 
printers, The U-Talk speech 
synthesizer uses the Na- 
tional Semiconductor 


Digitalker. A disk controiler, 
the U-4Disc allows up to 
four drives to be connected 
to the Apple. U-Cent ís a 
Centronics-type parallel 
printer interface. For further 
information, contact 
U-Microcomputers Ltd., 
Winstanley Industrial 
Estate, Long Lane, War- 
ington, Cheshire WA2 
SPR, England; tel 0925 
54117; Telex: 629279 
U-MICRO G. 

Circle 721 on inquiry card. 
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Serial Interface 
Connects Parallel 
Printers 

The Model 8200 serial 
interface from Mikrocom- 
putertechnik lets you con- 
nect most Centronics-type 
parallel printers to comput- 
ers with RS-232C output. In 
its learning mode. the 
Model 8200 automatically 
detects a serial computer's 
data rates, number of data 
and stop bits, and parity 
and adapts itself to the 
various pin-outs. After irr 
stallation, which can be re- 
peated whenever param- 
eters change. ail param- 
eters are permanently 
stored in EEROM. Up to 15 
code changes can be se- 
lected in a simple dialogue. 
The following parameters 
are automatically detected 
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by this interface: 7 or 8 
data bits; even, odd, or no 
parity; 1, 1.5, and 2 stop 
bits; and 150, 300, 600, 
1200, 2400, 4800, and 
9500 bps. 

The Model 8200 serial 
interface costs $125; 


volume discounts are avail- 
able. Dealer inquiries are in- 
vited. Contact Mikrocom- 
putertechnik, Winchen- 
bachstr. 3A, D-5600 Wup- 
perta! 2, West Germany, 
tel: 0202 51044. 

Circle 722 on inquiry card. 
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Network Switching Node 


Develnet is a network of 
switching nodes providing 
loca-network and distri- 
buted switching capabil- 
ities. Each node supports 
up to 248 data lines with a 
throughput of 24 milion 
bps. Up to 64 Develnets 
can be interconnected in a 
hierarchical network. Asyn- 
chronous and synchro- 
nous speeds to 19,200 bps 
are supported by means of 
twisted-pair wire or local 
RS-232C cables to the 
nodes. Other features in- 
clude intelligent line cards 
and data sets, redundant 
backup hardware, integral 
statistical multiplexers, pro- 
tocol converters, gateways 
to Ethernet and X.25 net- 
works, and an English-like 
command language for 
network configuration. 
Further details are available 
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frorn Develcon Electronics 
Ltd., 856 5|st St. E, Saska- 
toon, Saskatchewan 57K 
5C7, Canada, |306) 664 
3777. 

Circle 723 on inquiry card. 


SYSTEMS 


Briefcase-size 
Workslate 

Convergent Technolo- 
gies’ Workslate combines 
portable computing pow- 
er, information storage, 
and business programs in a 
package small enough to 
fit into a briefcase. Built 
around an &bit CMOS 
microprocessor, the Work- 
slate comes with 64K bytes 
of ROM, I6K bytes of 
RAM, an integral microcas- 
sette recorder, a 46-charac- 
ter by 16-line LCD display. 


an internal 300-bps mo- 
dem with auto-dial and 
auto-answer, and a 9600- 
bps serial interface port. It's 
powered by four AA alka- 
line cells or an AC re 
charger. Standard features 
include an internal clock, 
edit functions, and a 
Calculator. 

A business worksheet 
with integrated date, time, 
and communicatians func- 
tions and a variety of 
microcassette tapes for 
general business, vertical 
market, and personal appli- 
cations are offered. A serial 
printer featuring multi- 
colors, 9O-degree printing, 
and formed characters is 
available as well, The 
Workslate costs 5895. The 
printer is $250, and soft- 
ware prices range from 
$19.95 to 549,95, Volume 
shipments begin in 
January. For more infor- 
mation, contact Conver- 
gent Technologies, 795 
Kifer Ra., Sunnyvale, CA 
94086, (408) 732- 
2310. 

Circle 724 on inquiry card. 


Honeywell 6/20 

Supports Four Users 

Honeywell's Microsys- 
tem 6/20 supports up to 
four users, targeting it di- 
rectly at the departmental 
Office system and smal 
business market. The basic 
6/20 contains a !ló-bit 
Honeywell Micro 6 proces- 
sor, up to | megabyte of 
main memory, 650K bytes 
of 54-inch floppy-disk stor- 
age, a 40-megabyte hard- 
disk featuring 20 mega- 
bytes of removable media, 
an open slot, and five R5- 
422A ports that are adap- 
table to RS-232C devices. 


The GCOS & MOD 400 
operating system, used in 
Honeywell 16- and 32-bit 
DPS 6 computers, is stan- 
dard. GCOS 6 MOD 400 is 
menu-driven and supports 
transaction processing, 
data entry, office autorna- 
tion, terminal emulation, 
program development, 
and communications soft- 
ware. 

The 6/20's communica- 
tions features let it serve as 
an endpoint for several 
workstations in larger 
Honeywell or IBM informa- 
tion-processing networks, 
such as those using DSA 
and SNA protocols. in addr 
tion to these abilities, the 
6/20 can provide electronic 
mail, BSC and pre-DSA 
communications, and tele- 
type emulation. 

A number of office-auta- 
mation and data-entry 
packages to integrate sys- 
tem and applications soft- 
ware with the 6/20 are 
avallable. Other options in- 
clude three dot-matrix and 
two letter-quality printers, a 
dual-line — asynchro- 
nous/synchronous com- 
munications controller, and 
a second 40-megabyte 
disk. The basic 6/20 costs 
§17,000. Workstations 
confiqurable for the system 
Start at $795. The printers 
begin at $1195. For more 
information, contact 
Honeywell Inc.. U.S. Mar- 
keting and Services Group. 
200 Smith St, Waltham, 
MA 02154, (617) 
895-3658. 

Circle 725 on inquiry card. 


BBC Computer 
Avallable In U.S. 
The Acorn BBC com- 

puter is now available in 


the United States through 
Fourth Dimension. This 
2-MHz 6502-based micro- 
computer comes with 32K 
bytes of RAM, 32K bytes of 
ROM, a 73-key QWERTY 
keyboard with 10 user-de- 
finable function Keys, a 
three-voice music synthe- 
sizer with full sound err 
velope, and a speech-gen- 
eration system. Rear-panel 
connections are provided 
for UHF out, video out, 
RGB monitor, audiocas- 
sette, and a local-area net- 
work The built-in R8-423A 
serial interface, an RS-232C 
interface enhanced for 
speed and distance, has 
software-selectable data 
rates ranging from 75 to 
19,200 bps. A floppy-disk 
interface and four 12-bit 
analog input channels are 
standard. 

NTSC television output, 
RGB video output for color 
monitors, and mono- 
chrome monitors compose 
the video-display options. 
Among the display modes 
available are 40 by 22 Tele- 
text, 160 by 200 four- or 
16-color graphics and 20 
by 25 text, and 640 by 
200 two-color graphics 
and 80 by 25 text. 

A 16K-byte BASIC inter- 
preter in ROM comes with 
the BBC, This interpreter 
has a 6502 assembler that 
permits BASIC statements 
to be mixed with 6502 
assembly language and 
such extensions as iocal 
vanables, subroutines that 
pass parameters, and recur- 
sion, Also in ROM is View, 
a léKbyte word pro- 
cessor. View provides 
global and selective format- 
ting; search, change, and 
replace facilitles; adjustable 
tab stops; and automatic 


page numbering. 

Optiona! expansion ca- 
pabilities include a secand 
6502 or Z80B processor 
with 64K bytes of RAM 
and a National Semicon- 
ductor 16032 chip. The 
Acom BBC computer be- 
gins at $995, Dealer in- 
quiries are invited. For fur- 
ther details, contact Fourth 
Dimension Systems. 1101 
South Grand Ave., Santa 
Ana, CA 92705, [714] 
835-6202. 


Circle 726 on inquiry card. 


Group Computer 
Handles Information 
Needs 

Datatronics’ 


Sykes 
Genus-GC Group Comput- 
er and its complementary 
software are targeted at 
the | information-handling 
needs of managers, group 
or team leaders, and the 
people they manage. This 
multiuser, multitasking 
desktop computer per- 
forms traditional data-pro- 
cessing functions, connects 
to a variety of termina! de- 
vices, and allows data from 
a number of sources to be 
gathered and interfaced 
with existing data streams 
and formats. All data, 
which Is fully secured, can 
be reformatted to meet irr 
dividual requirements by 
means of an optional soft- 
ware “forms” package. 


What's New? 


This software permits user 
definition and implementa- 
tion of a complete informa- 
tion system that includes 
input, file management, 
and output processing. 
Sykes has also developed 
software that provides 
basic call-costing account- 
ing functions for up to 
2000 lines. Called Tele- 
miser, this program can 
store more than 50,000 call 
records. 

Some of Genus-GC's 
technical specifications are 
68BO9E processing power, 
256K bytes of DRAM with 
parity error correction, real- 
time clock, PABX-oriented 
networking abilities, and 
twin RS-232C ports. Mass 
storage is provided by a 
|-megabyte 8-inch double- 
sided, double-density 
floppy-disk drive and a 
10- or 15-megabyte 5!⁄4- 
inch Winchester disk 
drive, Enhanced with shell 
procedural capabilities and 
hierarchical directory Struc- 
ture, the OS9 Uni-ike 
operating system is stan- 
dard. 

An internal madem, two 
additional RS-232C pors, 
and terminals, printers, and 
remote data-communica- 
tons are among the op- 
tions offered. Prices for the 
Genus-GC begin at 59455, 
Further details are available 
from Sykes Datatronics 


Inc, 159 East Main St. 
Rochester, NY 14604, 
(716) 325-9000. 


Circle 727 on inquiry card, 


Large Memory 
Accompanles Rebel 
The Rebel computer 

from Tarbell Electronics 
comes with 372K bytes of 


floppy-disk storage and 19 
megabytes of hard-disk 
memory. The Rebel fea- 
tures 64K bytes of RAM, 
two R&232C ports, and a 
6-MHz Z80B microproces- 
sor. The Tarbell database 
system, BASIC, Wordstar, 
and CP/M 2.2 are supplied 
with the Rebel. 

The Rebel costs $4995, 
including a cabinet that 
houses al hardware and 
the power supply. Com- 
plete details are available 
from Tarbell Electronics, 
Sute B, 950 Dovlen Pl. 
Carson City, CA 90746. 
(213) 538-4251. 


Circle 728 on inquiry card. 


Micro Processes Data 
and Words, Has 
Communications 

Features 


The Steams Computer ts 
purported to be the first 
stand-alone desktop com- 
puter specifically designed 
to perform high-quality 
data and word processing 
while providing full internal 
and external communica- 
tions and networking cap- 
abilities. This 16-bit 
8086-based system can be 
configured with as many 
as four 54-inch floppy-disk 
drives and two 5-, 10-, or 
20-megabyte Winchester 
hard-disk drives. it comes 
with 128K bytes of parity 
RAM, time and date clock 
with battery backup, 16K 
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bytes of ROM for initializa- 
tion and self-tests, up to a 
dozen DMA channels, and 
four slots for expansion 
boards. The standard oper- 
ating system is MS-DOS. 
The 12-inch display uses a 
7220 graphics display con- 
troller and provides 26 lines 
of 80 characters and the 
256-character IBM font 
with an additional user- 
defined font. Attributes in- 
clude reverse video, blink, 
bold, and underline, 
Communications capa- 
bilities include an R&-232C 
port operating at speeds 
ranging from 75 ta 19,200 
bos, built-in tutorial 
prompts, disk-file transfer 
with error recovery, 
automatic dial-up for host 
access, user-defined data 
translation, Teletex. IBM 
3270 bisynchronous and 
IBM 3270 SNA/SDLC po- 
tocols, and from two to 
four asynchronous or syn- 
chronous RS422A cham- 
nels with operation to 


CP/M and AppleDOS 
Combined in One 
System 

The System One from 
Exra Computer Corpora- 
tion is a Z80/6502-based 
computer supporting CP/M 
2.2 and AppleDOS. Prin- 
cipal features include 64K 
bytes of RAM, 8K bytes of 
system ROM, 16K bytes of 
user ROM, and seven pe- 
ripheral slots. Low- and 
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56,000 bps, Optional net- 
working abilities are 
available through Micro- 
net, which allows up to 
five intelligent workstations 
to be linked together. Each 
workstation ts able to use 
applications software, files, 
and databases while shar- 
ing printers, a common 
database, and communica- 
tions with external sources. 
Stearns is working on an 
intelligent communication 
system that will work with 
Micronet to handle up to 
32 workstations, 

Color graphics, 15-inch 
display screens, 128K or 
256K bytes of memory, 
Concurrent. CP/M, and a 
two-channel Winchester- 
disk controller are some of 
the options offered. For full 
details, contact Stearns 
Computer Systems, 3501 
Raleigh Ave. S, Minnea- 
polis, MN 55416, (612) 
929-4400, 

Circle 729 on inquiry card, 


high-resolution graphics. 
40- and 80-column display 
modes, and NTSC and RF 
modulated video outputs 
are built in. The keyboard, 
a standard typewriter-style 
model, is augmented by an 
extra numeric keypad for 
repetitive number entry. 
System software Is made 
up of Applesoft, Perfect 
Writer, Perfect Calc, and a 
games package. 

The suggested retail 
price is $795. For full speci- 
fications. contact Extra 
Computer Corp., 68 Dor- 
man St, San Francisco, CA 
94124, (415) 285-0194. 
Circle 730 on inquiry card. 
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Shirt-pocket Computer 


Radio Shack's four- 
ounce TRS-80 PC-3 pocket 
computer will slip into your 
shirt pocket. The PC-3, pro- 
grammable in BASIC. pro- 
vides 16 anthmetic and B 
string functions. Strings can 
be up to seven characters 
long, The PC-3, which can 
be used as if it were a direct 
key-entry calculator, has a 
24-character LCD. up to 
10 digits of accuracy, !.4K 
bytes of memory. two- 
digit exponents, and multi- 
ple statements and arrays. 
Other features include 
autamatic power-off to 


save battery life and com- 
patibility with PC-i pro- 
grams. 

A printer/cassette inter- 
face is available as an op- 
tion. The thermal dot-ma- 
trix printer produces 24 
characters per line at 1 line 
per second. The printer/ 
cassette interface costs 
$119.95. The PC-3 is avail- 
able for 599.95 at Radio 
Shack stores and Computer 
Centers. Radio Shack, 1800 
Tandy Center, Fort Worth, 
TX 76102, 

Circle 731 on inquiry card. 


MASS STORAGE 


18-megabyte Streaming Tape Backup 


Davong's stand-alone 
streaming tape drive backs 
up any Winchester- or flop- 
py-disk drive used with the 
IBM Personal Computer 
The Daveng unit copies 18 
megabytes of formatted 
data onto a single 450-foot 
-inch tape cartridge. It's 
supplied with software util- 
ties for initial checkout, 
copy from disk to tape, and 
restoring files from tape to 
disk. The utilities also corn- 
pare files so that rhe most 
current file with the same 
name is restored, prevent- 
ing retrieval of obsolete 


Ries. Files can be restored 
to a different volume. and 
an index lists names and 
dates of all backup files. 
Linear speed is 90 inches 
per second, and the bit 
density is 8000 bits per 
inch, The average transfer 
rate is 28.9K bytes per sec- 
ond. Its error-checking 
modes are Check Sum, 
Read after Write, and 
Group Coded Recording. 
Verify Pass error checking 
is optional. 

The Davong streaming 
tape backup costs $2195, 
including cabling, adapters, 
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software, and dacumenta- 
tion. For additional infor- 
mation, contact Davong 
Systems, 217 Humboldt 


Court, Sunnyvale, CA 
94089, [408] 734-4900. 


Circle 732 on Inquiry card. 


Drive Subsystem for S-100 Bus 


Digi-Data's Model 70S 
cartridge tape drive works 
with any BOBO-, 8085-, or 
Z8Ü-based 5-100 bus com- 
puter. This device stores up 
to 17.3 megabytes of un- 
formatted data. The trans- 
fer rate is ZOK bytes per sec- 
ond. Record lengths are se- 
lectable from 256 to 32K 
bytes for a total formatted 
storage capacity of 16.6 
megabytes. The maximum 
effective storage rate is 1.] 
megabytes per minute. Up 
to eight units can be sup- 
ported by a single S-1OO 
controller board. The Mod- 
el 708 operates as a nonin- 


telligent VO memory to the 
host. 

Utility programs on 5!⁄4- 
or &inch disks are pro- 
vided. For complete par- 
ticulars. contact Digi-Data 
Corp. 8580 Dorsey Run 
Rd. Jessup, MD 20794, 
(301) 498-0200. 


Circle 733 on inquiry card. 


Hard-Disk Subsystem 
for 2-100 
Thought Works has an- 
nounced the availability of 
Datafiles, a line of hard-disk 
subsystems for the Zenith 


Z-100 computer. Three 
storage capacities are 
offered: 5, 10, and 20 
megabytes. Datafiles are 
self-contained systems. 
complete with intelligent 
controller, power supply, 
cabinet, and software 
Hard wiring is not required 
because interconnection is 
accomplished by means of 
an interface board installed 
in a Z-100 slot and a ribbon 
cable. The software sup- 
ports both CP/M and 
Z-DOS. Prices range from 
$2495 to $3995. For ful! 
specifications, contact 
Thoughtworks, 3532 West 
Thomas Rd., Phoenix, AZ 
85019, (602) 269-6841. 

Circle 734 on tnquiry card. 


Minifile Avallable 
with Two Capacities 

The FD5-100 Minifile, a 
self-contained, intelligent 
5l4-inch floppy-disk sub- 
system, is available in 
single-sided 89K-byte and 
double-sided 1!79K-byte 
versions. The basic Minifile 
features a microprocessor 
controller, power supply, 
and an R$&-232C interface, 
Minifile's file-management 
functions are resident in 
firmware and controlled 
from a front-panel key- 
board. System status and 
error information is com- 
municated to the operator 
by means of a three-digit, 
seven-segment numeric 
display. A variety of 
switch-selectable options 
for data rates, number of 
stop bits, and hardware 
synchronization are pro 
vided. 

Versions of the Minifile 
with an 8-bit parallel inter- 
face and dual RS232C 


ports are available. The 
parallel interface model of- 
fers handshaking signals. 
The Minifile ranges from 
$1595 to $2295, depend- 
ing on storage capacities. 
For more information, con- 
tact Atek NC Corp., 887 
Main St. POB E, Monroe, 
CT 06468, (203) 268-1839. 
Circle 735 on inquiry card. 


Winchester Backup 
System 

Mountain Computers’ 
JO-megabyte cassette-tape 
drive backs up 54-inch 
Winchester hard-disk 
drives. This single-head 
four-track drive is for use 
with Apple and IBM Per- 
sonal Computers and can 
record or transfer data at 
either 30 or 90 ips [inches 
per second) Average 
backup times are 12 
minutes at 30 ips and 4 
minutes at 9O ips. The 
transfer rate is 24K bytes 
per second at 30 ips and 
72K bytes per second at 90 
ips, ANS-standard 450- 
foot cassette tapes are 
used. 

The tape drive costs 
$1095. The controller inter- 
face is $295. Mountain 
Computer inc. 300 El 
Pueblo Rd.. Scotts Valley. 
CA 95066, (408) 438-6650. 
Circle 736 on inquiry card. 


3V»-Inch Winchesters 


on Market 
Two versions of the 
Rodime PLC line of 


3V»4nch Winchester disk 
drives are available: the 
Mode! RO 35i, a single- 
platter drive with 5 mega- 
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bytes of formatted storage, 
and the RO 352, which 
has twin platters for twice 
the storage. The 350 series 
drives use open-loop 
head/arm positioning with 
a double-precision stepper 
motor. Data records at 600 
tpi with more than 11.000 
bits per inch. The average 
access time is 85 millisec- 
onds; track-to-track access 
time is 15 milliseconds. The 
data-transfer rate is 5 
megabits per second. 
Physical dimensions are 
1.625 by 4 by 5.25 
inches—about one-quarter 
the volume of a standard 
51⁄4-Inch Winchester drive. 
In OEM quantities, the 
Model RO 351 costs $555 
and the RO 352 is 5695. 
For rnore information, con- 
tact Rodime PLC, 2580! 
Obrero, Mission Viejo, CA 
91291, (714) 770-3085. 
Circle 737 on inquiry card. 


PRINTERS 


Olymplan Letter- 
quallty Printers 

Olympia USA has intro- 
duced two letter-quality 
printers: the ESW/3000 and 
the Electronic Compact 
RO. Both printers are 
microprocessor-controlled 
with bidirectional paper 
and carriage movement, 

The SOcps ESW/3000 
can handle forms up to 17 
inches wide and has the 
ability to print 150, 180, 
and 255 characters per line 
in 10, 12, and 15 pitch, re- 
spectively, Print enhance- 
ments include boldface, ex- 
panded print. and double 
print. The ESW/3000 uses a 
100-character print wheel. 
lt is available with a serial 
RS-232C, a Centronics- 
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compatible paralleli, or an 
IEEE-488 interface. A bidi- 
rectional forms tractor and 
sheet feeder are optional. It 
costs $1899, 

The Electronic Compact 
RO has built-in seria! and 
parallel interfaces that offer 
compatibility with a variety 
of computers. This printer 
operates at 14 cps and 
offers boldface and under- 
line printing. Original plus 
four copies can be printed 


simultaneously, and it han- 
dies forms up to 14% in- 
ches wide. The Compact 
RO prints 115 characters 
per line in 10 pitch, 138 in 
12 p&ch, and 172 in 15 
pitch. It's outfitted with a 
forms tractor. The sug 
gested price is less than 
$700. Contact Olympia 
USA Inc., POB 22, Somer- 
ville, NJ 08876, (201) 
722-7000, 

Circle 738 on inquiry card. 


Color Plots in Less Than Three Minutes 


Hewlett-Packard's HP 
7475A can plot as fast as 
15 inches per second to 
create a variety of multi 
color pie, bar, line, and text 
charts in less than three 
minutes. This desktop-sized 
plotter has a 2g pen accel- 
eration and uses a six-pen, 
drop-in carouse! to pro- 
duce a line resolution of 
0.001 inches. Pens are se 
lected from the carousel by 
either front-panel controls 
or through program corn- 
mands. When returned to 
the carousel, the pens are 
automatically capped to 
prevent dry-out. Standard 
features include a pen-velo- 


city command for special 
drawing conditions, a 
"view" mode that halts 
the plotting so that you 
can review the chart being 
produced, and the ability 
to rotate charts 90°. which 
simplifies adding horizontal 
charts into vertical formats. 
The HP 7475A accepts 11- 
by 17-inch paper and 82- 
by li-inch paper and over- 
head transparency film. Its 
dimensions are 224% by 
14/6 by 5 inches. 

The HP 7475A is com- 
patible with a broad range 
of computers and software 
from such manufacturers 
as Apple, Lotus, and IBM. 


Two interfaces are avail- 
able: RS-232C and HP-IB, a 
Hewlett-Packard-enhanced 
version of the IEEE-488 
bus. An optional cable lets 
you operate the plotter in 
Series with a terminal 
when using the RS-232C 
interface. The list price for 
the HP 7475A is $1895. 
For full details, contact 
your local Hewlett- 
Packard sales office. 

Circle 739 on Inquiry card, 


Multifunction Printer 
for Text and Graphics 


The Facit 4528T intelli- 
gent printer prints text, 
matrix characters, and pin 
graphics at 165 cps. in its 
standard mode, this multi- 
pass unit produces near- 
letter-quality characters. 
unidirectionally or bidirec- 
tionally, with selectable 
standard, boldface, con- 
densed, extended, and hy- 
brid print styles. It offers 
pitches of TO, 12, or T7, 
proportional spacing, and 
the ability to print at 285 
cps at (7 cpi. It offers con- 
tinuous tractorfeed and 
mukipart forms capability 
for original plus six copies. 
Paper length is program- 
mable up to 18 inches. 

An Optional package 
lets you print variable-size 


characters and up to nine 
different bar codes. Char- 
acters can be printed in 
any size, up to 9% inches. 
and can be positioned side- 
ways and upside down on 


What's New? 


the same line. The 4528T 
can print formatted labeis 
on paper, plastics, and thin 
metals, and it can create 
custom formats for special- 
ized labels. incrementing 
and decrementing 
counters are provided for 
sequential labeling and 
message variation. Up to 
10.000 repeat-message 
label copies can be pro- 


duced offline. 

The Facit 4528T has a 
hinged cover with either a 
solid top with rear paper 
exit or a slotted top. It costs 
$1595. The variable-size 
and bar-code option is 
$400. Contact Facit Inc., 
235 Main Dunstable Rd.. 
Nashua, NH 03061, 

Circle 740 on inquiry card. 


6-Inch-Per-Second Plotter 


The MP 1000 plotter 
from Watanabe Instru- 
ments Corporation has a 
plotting speed of 6 inches 
per second. It can operate 
with oi- or water-based 
fiber-tip pens or ink drafting 
pens. Six different pens can 
be automatically selected 
during the plotting process. 
A Built-in single ASCII-char- 
acter instruction set, said to 
be simple to access and 
use, lets you write pro- 
grams for the plotter with 
minimal fuss. The MP 1000 
can be equipped with 
three interfaces; seria! RS- 
232C, GPIB IEEE-488, or 7- 
or 8-bit parallel. 

The !EEE-488 and the 
parallel models cost $1190. 


The RS232C "version is 
$1090. Contact Watanabe 
Instruments Corp, 12 
Chrysler St, Irvine, CA 
92714, (714) 770-5010. 

Circle 741 on inquiry card. 


e OPCIONES oce cap — 
MISCELLANEOUS 


Customize Your 

Computer Work Area 

You can custom design 
your microcomputer work- 
station with Misco's line of 
modular furniture The line 
is made up of computer 
and printer stands, a con- 
necting leaf, a universal 
compartment, and a 
printer paper basket, all of 
which can be used individ- 


ually or positioned in 
various configurations. 
These products feature a 
walnut-grain laminated top 
and black stee! legs. Op- 
tional casters can be added 
to the stands. Prices begin 


at $24.95. The complete 
line costs $224.75, Contact 
Misco Inc. 404 Timber 
Lane, Marlboro, NJ 07746, 
(800) 631-2227; in New 
Jersey, (201) 946-3500. 
Circle 742 on inquiry card. 


Pair of Robots for the 
Home 

Bob and Fred are a pair 
of robots from Androbot. 
Bob (brains-on-board| is 
built with an 8086 micro- 
processor, 3 megabytes of 
main memory, and 10 slots 
that house its components 
and provide for expansion 
capabilitles. Bob can 
navigate a room and talk in 
a humarHike voice. im- 
frared sensors attract it to 
humans, while ultrasonic 
sensors help Bob avoid in- 
animate objects. Options 
include Androwagon, 
which enables this robot to 
transport objects from 
room to room. 

Fred (friendly robot edu- 
cational device) is designed 
tO serve as an introduction 
to robotics. it serves as a 
mobile extension of your 
home computer and can 
be programmed to perform 
a series of movements ar 
operated Independently by 
a remote infrared con- 
troller, Fred has the ability 
to execute on paper cam- 
plex geometric shapes pro- 
duced on a computer 


screen, it's packaged with 
a min Androwagon for 
transporting small objects. 
Mechanical sensors detect 
edges. preventing Fred 
from falling off table tops. 
Bob costs $2995, The 
optional Androwagon is 
$95, Fred costs $300. For 
complete information. con- 
tact Androbot Inc. 101 


East Daggett Dr., San Jose, 
CA 95134, |408) 262- 
8676. 


Circle 743 on inquiry card. 


Where Do New 
Products items 
Come From? 

The information printed in 
the new products pages of 
BYTE is obtained from 
"new product or "press 
release" copy sent by the 
promoters of new prod: 
ucts. If in aur judg- 
ment the information 
might be of Interest to 
the personal computing 
experimenters and home- 
brewers who read BYTE, 
we print it in some form. 
We openly solicit releases 
and photos from manufac- 
turers and suppliers to this 
marketplace. The informa- 
tion is printed more or less 
as a first-in first-out 
queue, subject to occa- 
sional priority modifica 
tions. While we would not 
knowingly print untrue or 
inaccurate data, or data 
from unreliable compari- 
ies, our capacity to evalu- 
ate the products and com- 
panies appearing in the 
"What's New? feature is 
necessarily fHmited. We 
therefore cannot be re- 
sponsibie for product qual- 
ity or company perform- 

ance. | 
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IBM PC-COMPLETE SYSTEM 

VERY SPECIAL PRICE 

PC System includes 64K IBM PC with two Disk Drives, 
Controller, Color Graphics Card, Monitor. ...§2590 


SPECIAL OF THE MONTR!! 


IBM PC W/64K, 360KB Disk Drive, FDC, Color Graphics 
Card, Monitor, 10MB Hard Disk W/ Controller, Ca ble, 
Software, Matrix printer, Cable, ail for only..$3990 
DISK DRIVES FOR IBM PC 
Eod 2 Oy E crm $240 
Shugart 455-2... eresse carreres ooi LESS 
Thac 55-B. .......,.. oa eiiis alb... mo ais $255 
MONITORS 
AMDEK 300 ,.... $170 J304A8............. $190 
PRINCETON GRAPHICS SYSTEMS 
Hi-Res Color ...... —— a —— $490 
PRINTERS 
C-ITOH 
GX-100 . ...... ...9240 à 17550 , ...... ...S690 
8510... , «+» $460 F-10...,., $1290 
FSIU',. uu atia — —— "^ $1690 
OHIDATA 
-— ERES 2.954240 84A ...... o oo $925 
83A ...... 411+ +e - 9690  92AÀ..... EMIT - (1 
yt W A E C Es T a oe... $970 
EPSON 

EE .. eee . CALL  FPFX-i00........... CALL 
BROTHER 
cl om Mom WE ov s a . $750 
HR-15 t- 9 ú . BS < w" ú f$ ó eet í <, 4 i d 4 l - §570 
SMITH CORONA 
5o e," MC m —— w— $520 
STAR MICRONICS 
Ule s a DTTEETET "iE $370 
vou i Rum 2,9840 
AERE. on. E E e de t , CALL 


7710-1.,.........$1950 3510... ......... $1380 


"PPTTT,UPIPMT 


EEVEE W. Bu wJ EWEZ“ ES E, 


(714) 838-9100 


HARD DISKS FOR APPLE AND IBM 
DAVONG 


"o —— TQ" avo 51450 
0 MET T TETTE i 
"ow o QN cm MP c «Phal Claes us p aswaa «n $2250 
MEMORY BOARDS 

MONTE CARLO ........... ............ CALL 
FERNER nitions ITIN emer) CALL 
AST 

IO Plus. Five function Card ..... ... .. ...... $199 


Combo Pius 4 function card. Fully pop. 256K. .$490 
Mega Plus. Fully pop. 512H.........5990 


AST SIXPAK 384K......... — 2 ... CALL 
QUADRAM 
Quad Card. Fully pop. 256K ,........ irr S900 


QUADLINHK..... t qq 4444 ave + (iis aL CALL 


BIG BLUE..... sjeda + Ada adm» (+4434 444.4 4 1 


HERCULES Graphics Card. s ha Wb. a hop + p w pp 9 + $490 

MAYNARD SANDSTAR SERIES 

co m bel T a u. iN m AA $220 

Multifunction Card ,.... 1405 TIT 112 $90 

Memory Card ............... — sn ,§180 

DISK DRIVE FOR APPLE 

Slimline, or Standard...,....0.:... s... $250 

PERSONAL ACCOUNTANT Software for your 

Apple Ile and Apple i+. .. §190 

APPLE He 

Computer System, Controller, Two Disk Drives, 
$1590 


Monitor... .. ... — TIPS 


631 E. First St., Tustin, CA 92680 
PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 


APPLE w a trademark of Apple Computers, inc. 
IBM isa trademark of IBM Corp. 
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5-100 aia iE 


Apr le Comp: Ja tible Products General Products- cont. S-100 
Video Monitors —, MEMORY 
| $ BOARD 
| "o 00 
BAKSM ART without RAM, — `. 1 55 
$7995 s dae 64K5M ABT with 64k RAM (32-6116's} , — 339.00 
AFDC-1 Floppy Disk Drive Controller - ——— ka L. SX" §-100 Board Uses GMHz 6118 x. YA ima power, Bank 
Runs DOS 3.3 with any standard Shugart com- SAMWOO GREEN 9” 18MHz. — Ud lo. $115.00 Select plua Extended Addressing allow for muli- 
patibie 5%” Disk Drive. " Drives Each Card) SAMWOO AMBER 9" T8MH: encre rS 179,00 ni dh M ihe "aem _ =. RAM n ae 
| SAMWOO GREEN 12” 12MHz.. .... ..12400 replaced by 2716 EPROM À 
SAMWOO AMBER 12" 12MHz ....... 127.00 
Ree ee Ba Ew rl Componia video | O 750 lines resolotinn 76 10K ohm ——— "E End RS — r 


= au ..... — wu 


$799 
ASCH KEYBOARD ART... eoo 
Plug in compatible with Apple Il, has shiftlock, 
underscore, | | and back slash characlers. 
Apple "pehtune Board. 
Double Sided glass with 


impedance Note: Please add 57 50 shipping and hand. 

ling for the video monitars. 
Assembled Connectors and Cables 
Centronics Type Cable Assemblies 36 pin (lat cable 
with male to male or maie to female connectors 

4 R.—524.95 6 R -$27.95 

RS232 Cable Assemblies 25 pin flat cable with male 
rà male or mala to female connectors. 


4MHz Z80A CPU boards with Serial Paralisl Poris 
DFDC-3 Floppy Conuolar, AT 245.00 
UFDC-1 Floppy Controller, Kr 225.00 
The UFDC-1 Floppy Confooller uses ihe WD1795 chip 
which runs suher anto: & Sta" Disk Ores 
CLOCK CALENDAR A&T , 115.00 
CLOCK CALENDAR Kit 95 00 
This 5-100 Clock Calendar Board has á interrupts Tone 


gold plated Apple and 5 ft.—3$29.95 10 f1,.—$35.95 Day of Week and Bəttery Backup. 
Generel Purpose termi Assemble Your Own Cables S-100 ln Board 
— als. Contains matrix of 17 Ribbon Card Edge DS Header Double Sided glass with 
x 63 solder plated donuts Cable Connector Socket twivi gold plated, numbered 
on 15" x .1" spacing. Great lor 14, 16, and 24 pin IC s. Cand Preas Price Pree Prai S. 100 tarminals. Matrix of 
SUN722 , . "m 7.95 20 pe p p Q^ 25 x 78 solder plated do 
Apprate PROM Blaster... 11500 — à + ae aX ita nutson 15"x 1" spacing 
"ALS" 80 Column Card — -.. 159.00 40 100 6.90 7:0 5.95 Locations for headers and 
"ALS" Z-CARD (280 CPU) , T 149.00 5b 13 758 ? 50 6.20 regulators. Great for 14, 16, and 24 gin (C's. 
API Apple Parallel Printer Interface card. OS DB-25P Connentor $5.95 SUN-721. 12.95 
Centronice Compatible $45.00 109 08-258 Connector $625 Mother Boards & Card Gages 
| Super Sale SLOTS Bers Bd KIT ABT — wiCAGE 
General Products PUN 624 25up PN S4 25ue 8 s1200 83700 $5200 $77.05 
: " 2716 (450aS! 380 356 611&5P-3(0150nS! 6.10 5.7% B 16.00 48.00 7300 108.00 
Mitsubishi Disk Drives, 5⁄4" and & Slim 2732145005) 415 158 29042020005} 362 1682 — 12 — 2200 — 6500 — 102100 — W30 
5*4" Thin DSDD 40 Track. 310.00 2532145075) 595 555 4164 Cal Cal 10M Ht. No termunation Includes powur «indicator and 
8" Thin DSOD 7? Track, 450.00 — 2754(28 po] 595 5.5 ZB0A CPU 499 4.93 wiring (or muffin tan Uses ORI connector tor xalrioriess 
installalion and removal ol power & (esm num 
SUNTRONICS CO., inc cauronwa 213-544-1149 — cost cauroneua rou ence 1-800-421-5775 


Choi Tach ido emi Cah! grossi Cram (em Gy: 


12621 Crenshaw Blvd.. Hawthorne, CA 90250 


Matt Order Aini Cc $010 Send Check o Miroor Orra ta P O BOX 1957 B. HAWTHORNE. CA $0060 Verba o5 
STORE HOURS MON FRI 9 Oder: t» ñ Gnpm Muir on dt (gnare inco magico Cnet Add $2 O0 pone ge ane hanului b» (e i piis Sj Hoo agi d — bii 
SATURDAY lÒ Other? in 8 Agu pannei áo ver Diam Callim rashata and IPs eating law 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR S-100, DISK DRIVES 


No. 806 & No. 516 Maintrames Kit 1, 2 & 3 ic 5-100 Ry, lalor 2 OrivestPloppy& Hard) 
S-100 & DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 
ITEM +5V OVP 5V +23V(OR : 12V 4 BV +16V SIZE WxDxH PRICE 
3 1 1 š. 1 : X x « 


& 1 Hard Disk) 
S4 6 SLOT & 2 FLOPPY 4A 1A 4-5A PEAK BA 3A 83" x5" x44" — 9595 


DISK POWER SUPPLIES: OPEN FRAME. ASSY & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 
ITEM V sary LL +BY 12V we Da PRICE 


Ry ARA Peck g" x4" x Su" 
Ro 3x8" (or $4") FLOPI 6A 1A m. BA Peak 10" x 4%" x 394" 
Rg or tx Floppy & 1x Hard 6A 1A BÀ - BA Peak D" x 64" x 4%" 

AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 


$S-100 POWER SUPPLY KITS (open FRAME WITH BASE PLATE, 3 HRS ASSY. TIME) 
[TEM {IDEAL FOR) By -BY 4 78V 1y «28V SIZE. WzDxH PRICE 


KIT 1 15 CARDS 15A ~~ 2.54 2 SA Gad 12° x 5" x 495" 54.95 
KIT 2 20 CARDS 25A — 3A 34 — 12" x S" x 4A" 61.95 
KIT3 DISK SYSTEM 15A 1A JA 3A 5A 33" x 8^ x 498" 82.95 


6 SLOT MAINFRAME assy. š testen oniy $399.95 + SHIPPING $18.00 


EACH ge e ITEM MO BOG OR 516) CONTAINS EMI FILTER = FUSE HOLDER s s `: sp CORO s POWER SWITCH 8 INDICATOR « 
SWITCH a 4*y" COOLING FAN « 5-100 BUS 6 SLOT CARD CAGE s (110/220 VAC. 50/ Lay J d 


ACT SIZE e IGHT, 28 LBS 

) & 848-2 OR EQUIV j, OR ONE HARD DK POWER SUPPLY + BV/BA, r 18V/3A, 
P. 5V/1A & 24V/5A. SIZE 12" x 185 [Dix BH'(H) 

FOR 2 EA Sw FLOPPY (T TM-100 1, 2. 3. 4 OR EQUIV.) OR ONE 5w' FLOPPY & ONE Ste" WINCHESTER HARD DISK 

600-2, 3 OR EQUIV ), POWER SUPPLY *8V/BA. + 16V/3A OVP, + SV/5A OVP + 12V/6À. BA PEAR SIZE 13,75" (Wh x 19.5" (D) x ?"(H). 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


1A 66.95 
71.95 


85.95 


SHIPPING FOR EA. PWA SUPPLY: $5.50 IN CALIF., 
38.00 IN OTHER STATES;S1B.D0 IN CANADA. 
FOR EA. TRANSFORMER: $5.00 IN ALL STATES, 
$1200 IN CANADA. CALIF RESIDENTS ADD 

65% SALES TAX, 


T Eu See DOR 
1A 


DEALER _— 
INQUIRIES = 
INVITED 


Anh 


t 
i 


Hi 


FOR 50 PIN CONNECTOR 4 
FOR 2 EA. B^ THINLINE FLOPPY (TANDON THEAB- 


No. 806 & 
No. 516 Mainiramez 


MAILING ADDRESS: 
P.O. BOX 4296 


TORRANCE, CA 90510 
TELEX. 182558 


SHIPPING ADDRESS: 
22129'; S. VERMONT AVE o 
TORRANCE, CA 90502 k | 
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DISKETTES 


maxell 3M 


FE OV We arg f y BCOTCH 


a), mü, 


dorama 
Es=nadep bead pish 4 d 


re - T ü... w^ 
HEAD CLEAN KIT B&'Y 
VERKAT- JE." 
mia cQ u 


EREDA -usen d. "ua. 
Eararidpaa Min. = 


G.ITOF - = ?. "ua. 
Darsridgwa" ^ Min. 3 
DIABOLO 4,79 £A. 


4.BDD- 297.3012 
Ade Cm "RP CaTa Carsride=a min a 


Circia 289 on inquiry card. 


PC/FORTH” 


Complete FORTH progrom developmant systems 
for the IBM® Parsanal Computer. Packages 
include intarpraler/ compiler with virtual memory 
monagemeni, fine editor, cusiom screen edilor, 
| casambler, decompiler, utilities, fite and record 
ocem modules, and many ration pro- 
gramı 150 page user monual. , $100.00 


Software footing point, Intel 8087 suppon, color 
| grophics extensions, ond terga! compiler ovail- 
abla of addilional cast, 


Specify PC-DOS or CP/M-BS®, One disk drive 
ond 48 kbytes RAM required. Software supplied 


on 5⁄4 inch singla sided 10lt sectored double | 


density diskettes 
6S Leap OVAR 


4147 Beethoven 5trest 
Loa Angeles, CA 90066 
(213) 306-7412 


a priori eed qi tiene bere Minti Ce 
peril rdi dari ehe 
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MODEMS 
fEM-PO 


Hixon PC 212A 


"Plugs into IBM PC card slot 
*300 and 1200 bps. 
*Full/Halt duplex 
*Automalic dialer, tane ar puise, auio redial 
— protected mamory for number 
storagn 


PG 232A Soltware £ 49.00 


*Intarincas PC 212A MODEM io PC 

“Manu driven 

"Stores telaphone numbers, log-on 
procedures 


APPLE Il, APPLE Ii PLUS, FRANKLIN, 
BELL AND HOWELL 
Mull-Tech MODEM Ii 5265,00 


-Plu Into VO w " 

pe asynchronous, fu duplex 
* Automatic dialer " 
"Menu driven soltware 


Chack, money order COD to 
Jon Par diuidit 
Hoempa E Acad! 

Har fief EM FP 
Ventana , PA IMG 


215/598-31293 


GLOUCESTER 
COMPUTER 


| POE all features of Promqueen less mimic mode. 
Software enhanced to include EPROM OC utilities, RS- 
232 communication, printouts. 28 pin ZIF sockel. 
Reads, edits runsand 
programs al 5 volt 
2500 and 2700 series 
EPROMS pius variety 
ol EEPROMS all with- 
Qut personality mod- 
ules. Commodore C- 
64 host computer. 
Inquire about ife = 
mimic mode capabil- 
ll ity in our VIC Promqueen. $299.00 
ROM Packs industrial quality circuit cards are 
socketed, solder masked, fully bypassed, and in- 
clude a ground plane for jow noise operation. In- 
cludes | EPROM. 8K E L6K models for VIC-20 and 
C-64. Specify 2732 or 2764 EPROM "t Molded 
plastic case. $39.00 


GLOUCESTER CUMPUTER 


Satie 
COAT © rented @ e ei DI Tl 
RGA E Y uno ted tele 


PRINTERS 
DAM TWISTER J000 «xh 40K tum at omite d Come) | OÜ 
OuUOATAu BIA 2% casus 120 «xs ere 
Hn laris. sl ue Ee Bi wai 


TRACTOR te LE m ut? pra 


ELLA Ar ee 
PENFBCT WATER PERFECT EPELLER. PLETT CALC. 
FEET FG GH OLE tl eres tert fac 
— e Su 


r 


Circle 173 on inquiry card. 


Smith-Corona TP-1 Daisy Wheel Printer 


“s4490 
UNBELIEVABLE! 


* penal oi palis inpertate 
= ing Dar |i O 


Also for your TP- | iertér quality printer— 
the Senlth-Corana Tractor Feed 


$ 4 3495 9 Anyuan Hab! wyxdrtit 


* ja sanas ipun 
^ Qh nario iri 


Cali Colle 

(214) 826-6521 

BCOURE-4 OGIC BUSINESS EQLEPMENT, INC. 
6408 Gosion Avenue ! Dallas Texas 75214 


Circle 1B5 on inquiry card. 


WIREMASTER 


sd lagu wire wrap 


IREMASTER 


WIREMASTER is a soltware tool tor design, 
layout, and assembly of hardware. Your 
schematic is fad ta WIREMASTER, which 
produces network maps, cross-references, 
wire and parts lists, and debug checklists. 
CHANGEMASTER keeps track of fixas and 
updates. PLOTBOARD and PAINTBOARD 
give pictures of tha layaut, Posi 

lor wirawrap machinas avallable. Auns on 
CP/M, MSDOS, UNIX, and VMS. $195. 


AFTERTHOUGHT ENGINEERING 7288 Court- 
ney Dr., San Diago, CA 92111, (610) 270-2669, 


Gitcle 21 on inquiry card. 


a Double Your 
512” disk storage 
ad iau wilhout adding a drive, 


Get twice as much from your HBB or 
H89 microcomputer. Our FDC-880H 
Neppy disk controller, in conjunction 
with your BA" drives, for example, 
expands memory capacily from 256 
bytea to 512 bytes per sector. 

And it handles single and double- 

| sided. single and double-denaity, 8" and 
BuU" drives — simultaneously. 


COR ee inc. 
Controlled Data Recording Systems 
7110 Clairmont Mesa Bivd., Sen Diego, | CA Gt 
(6191 550-171 


Circle 79 on inquiry card. 


MEMOREX 


scotch 


Verbatim. 


DEALER INQUIRIES INVITED 


CALL COLLECT 


886-3462 
(614) 231-1512 


datamaster _ 


Circia 140 on inquiry card. 


S'RMULA INTERNATIONAL INC. 


DEPT B ® 12603 CRENSHAW BOULEVARD 9 HAWTHORNE. CALIFORNIA 90250 $ (213) 973-1921 


- 2 NEW IMPROVED | autoTeRM™ 
Pinecom™ BREAK THRU KEYBOARD 80 COLUMN CARD 


No more copyright problems!! 100% Apple 1I Compatible! 
Features: 40/80 column auto-selectable 
eUpper/lower case *Full size key- with NORMAL/REVERSE and 
board with numeric key pad HIGHLIGHT functions 
e Auto repeat keys 925 Pre-programmed capable to run PASCAL & CP/M 
function keys «48K RAM user memories SHIFT function as typewriter 
can expand to 192K e2W Audio AMP with 
volume control eHigh resolution color 
display with graphics #110/220V 5 AMP 
switching power supply eGuarantee to run 
on CP/M #Fully assembled and tested 


DIRECT SALE $549.00 
(Add 556 shipping and handling) 


Fiili PUNi 


GREAT INPUT. 
| Introducing the KoalaPad™ Touch Tablet 


» Under $125 with Micro Illustrator" saltware. « Paddle, 
- joystick, keyboand and mouse in one, * Perfect for com- 
PART # | puter graphics, games, education. = Friendliest controller 
900-0080 ! | availahle—períect for youngsters, = For Apple®. Alad®, 
| a Conimudore®, and IBM* personal computes. ° Com- 

$75.00 h F j| E | patible with most game and educational software. 


EPROM 
PROGRAMER CARD AP-64e 
Program any 2716, 2732 or 2764 EPROMS 


Plug to any slot of your apple” computer. ANTI-STATIC PLASTIC 
No exira equipment needed, completely reliable MINI-FLOPPY DISK 
Auto blankcheck, compare, read, copy, STORAGE CASE 


monitar functions. 
Automatic verify, Holds up to 74 5%" diskettes 


Errars indicated on screen, with 4 dividers 

Burning voltage adjustable. color: smoke clear on top 

Dip switch for different EPROMS with light brown bottom 

No jumpers required. MODEL : MINI-FILE 

Firmware included. $19.95 EACH Introductory Offer '99" 


80 Column card for Apple Ile® | Apple II+ Compatible 
SPECIAL $49.95 each 
v Model: BOCIIE 
we *THIS CARD IS NOT “ay, 
MADE BY 
APPLE COMPUTER 


HEAVY DUTY JOYSTICK THE MICRO-II 
FOR APPLE* OR PINECOM COMPUTERS The Apple look-alike 
Metal case with 2 fire buttons, 360 degree and compatible computer, 
cursor control, auto centering arid two fine 48K RAM on board with numeric key pad, Fully assembled 
Lrimer upper/lower case keyboard Special price 


MODEL: THE COMPATIBLE II $34.95 
SORRY! ROM SET IS NOT INCLUDED! 


"Apple if & Apple He are registered trademarks of Apple Computer, inc. U.S.A. #187 for Dealer inquiríes, #188 for all others 


| OUTSIDE CALIFORNIA | | 
Wl PHONE ORDERS ONLY 1-800-672-8758 CALL TOLL FREE 


* Apple is a reginicred trademark of APPLE COMPUTERS, INC SEND $1.00 FOR OUR DETAILED CATALOG. 


SHIPAING ANO MANOLING CHARGES 


Under BHO (D Purchase Oe PI DO Parehas Minimum Order $10.00 / Calli. Residents add &5% STORE HOURS 


_ m. mem Orders Accepted on VISA or MC MON-FRI — 10-7 
ONLY, NO C.O.D.'s. Prices subjec! to change 
——— tine) Manro & Canada ue wHhou! soties, SAT — 104 


et C nisi nasa 


Scotch Diskettes 


Rely on Scoich* diskeltes to keep your valu: 
able data sale Dependable Scotch diskettes 
are lasted and guaranteed error-Iree. The low 
abrasivity saves your read/write heads 
They're compatible with mos! diskene dives 


(800)235-4137 


(di p salad Hiat 
Sag) L== i bags k À 
Wh] qa i 

arena Mi^ 
Fay s ju 


Removable 
Storage 


Now at an affordable price! 


A large capacity carindge tape ayatam thal is 
fia addsesasbla and pretarmalted to altow 
random dala access. Avaitable wilh standard 
interlaces such as SCSI (SASI). S-300. QIC-02, 
standard & Muliibus, GPIB, RS-232C. IBM-PC 
and Apple l's Operating saltware (a also 
available for IBM-PC PCXT and Apple I II ptus. 
ile and til, Send now lor additional informauan 


723 91h Ave Bldg. A Kirkianei, WA 98033 
1-800-638-0818 


Circle 17 on inquiry card. 


Tho Ultimate A/B Switch 


è ides! lor swilching aerial devices 

a Switches 20 signel tines (R$-232) 

è Computar grade printed circuit board 

e Thres 25 pin female "D" connectors 

8 Attractive brushed aluminum encicsure 


Device A— 
Z—a 
Device B——— 7^ 


AB Switch in Enclosure... . < > $52.05 


Assembled PC Board Only. ..,.,. .. $58.05 
ada 500 postage bending NJ teed ernie add 6f. 
ualere ima Gord tte Molema Afin 


VILA / MurtiarCand ! AMEX 1-500 222-588 
m Nune jary 101-327-8411 


PMI 
1B Passaio Avenue 
Fairfield, NJ, 07005 


Circle 369 on Inquiry card. 


JUKI 6100 


LETTER QUALITY PRINTER 


a 18 cps | — 


Word processing and graphic functions 
Proportional spacing control 

Uses IBM Selectric ribbons 
Compatible with Kaypro, IB 


"= 


, Appla, 


ox: | 


othar: 


Free shipping In U.S. 


:OMPUTERS 
and more 


2420 University Ave., To Order 
San Diego, Ca. 92104 (B15 281-1442 


Circle 121 on inquiry card. 


n= 


EPROM 
PROGRAMMER 


TIOVAC 
R$252 


Device. 
BP PH 
ni , WT 32 
1764 

27728 
ASMX series 
62766 

A MORE | 


* Allows read, copy, verify 
* Personality by jumpering 


Brylar | | 
2509 THOUSAND OAKS BLVD. « SUITE 2184 


= 


LSI C Compiler 


for 8080/Z80 
L% C compiler is designed for programs 
with a small memory and a shorter CPU 
time 
X The object code & compact ard is faster 
than leading ^C" compilers (Eratasthenes: 
13.4sec) 
Whtypedef, static, cast and initiakzers are 
available 
#The compiler and the generated code 
run under CP/MTM, bur also can be 
bumt into PROMs. 
*Price: $500 (FOB japan) 
CP/M i a iracherrusb. yt Cayptal Reseau h 
lor pamphin write: 


PO. Bosw 308 STA. CRUZ 
CA. USA 9584 


for further information contact 
LSI JAPAN CO., LTD. 
MPCR CY OCA SHIBUNA-A! TORYLO 4191). TAPA 

PON (UJ) 2427 


Circle 276 an Inquiry card. 


CRT STAND 


JUS 


s6925 


J8"W x 24"0 x 2BW'H 


Handsomsly crafted stand features a 
walnut grained plastic laminate top, mo- 
tlesty panel and tubular steel legs with 
leveling glides. Black baked enamel finish, 
ORDER No. D2830E. . . . Only 569.95 n». 
Add $7.95 perstand (or st nel ! 
N.Y, and Ca. edd sppbcable sales we 
PHONE TOLL FREE 800-645-5393 
NY 616-292-3400 OR MAIL ORDER TO: 


SUPPLIES 
638 Hemlock Dr., Hempstead, HY 11559 
Aah for your FREE Computer Supplies Catalog 


FREE CATALOG 


Circle 195 on inquiry card. 


ISOBAR...cleans up 
your line power! The 
most complete computer 
protection available! 


More features to prevent errors, false print- 
out, disc skips! Only Isobar has 3-way spike 
protection, nasa suppression for RFI plus 
isolated filter banks! Prevents components 
in your System from interfering with each 
other and erratic line power from damag- 
ing the system! 
Models $55 to $98. Free brochure. 
Call 1-312-642-6871 or wrile: 


INDUS-TOOL, Dept. BT 
325 W. Huron, Chicago, IL 60610 


Circle 225 on Inquiry card. 


CAN YOUR PC SPEAK? 


W! SC-02 


NE 
Speech Synthesizer 


w GREAT «Excellent SC-02 speech 
SOUND * Six voices 


* Music & sound effects 
*SMART «2-80 microprocessor 

a Text-1o0-specch 

algorithem 

w Clock-calender 

* Centronics port 

s IBM game port 
* FUN * Educational 

s Adds life to programs 

EASY a Plug into any IBM aloi 
s Full sofware support 


PACKAGE PRICE: $445 


Universal Compuier Products 
P.O.Box 4229 e Irvine, CA 92716 


Circle 491 on inquiry card. 


Ay Alspa Computer, Inc. 


MY 658 100/615 


114-200 4 (00! 215 PPE | Senma 5" sydd 10/ 1.90 50/ 1.85 1007 1.80 
ar PROM UECTC JQ a cl 0 M PAC K/STCP P $1 | Ü Sentinal 5” ds/dd 10/258 50/250 100/245 
2532 EPROM | Intelligent Terminal Package ler PET, CBM, 664 We stock D di 
"m ul CMOS RAM B90 506785 10/645 includes ACTA Hardware / STOP Sollware 83 ock ysan isks 

Ur 5i1IFFFs,.h. Hl 24... 3$1n Wabash 5" ss/sd 10/ $60 50/455 100/145 
4164 RAM 50 | VE-2 IEEE to Parallel Interface TIO | waas 
ski 10/190 50/185 100/175 
lew lett Paci kard LU Ay wens vetement nene tere ry renters m e eremi Miner met 
We or cab Ior, poces m C 4H | Vico ENHANCER Rr Commodore 64 — 6g | We Stock MAXELL DISKS 
Realre viden quality equal or betle: (han compostia moni Write tor dealer and OEM prices. 
Anchor : using standard cia V — — — | Disk Storage Pages 101055 Hub Rings 50 ior S6 
Automation 7-8 SCREENMAKER BO CHumaMphrhrtó4 — 148 | Kacer o S 
Signalman Prondes ba screen cagabiiy fo) business apewcalions, —— E 
Modems GENISIS Computer Corp CASSETTE TAPES—AGFA FEI PREMIUM ^ 
f 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN | ViControlier [lar C54 as wehi i | ruo 10/65 50/82 100.70 
All Signalman Modems are Direct Connect, and include cables comune with BSR modules for home or business control —— POE Q. Ñ de 
C 35 
ta connec! la your computer and ta the telephone Signaiman | COMSENSE Remote Sensing Adapter far CE4 or VI DATASHIELD BACKUP POWER SOURCE 265 
Ürrhr and DEM inquiries invited includes software for test to Speech PACH, etc nose litenng, The answer to your power problems. 
COM CLOCK Real Time Clock with ballery backup — 45 ee 
Velksmedem (7) 55 Zenilh ZVM-121 Green Phosphor Moni 85 
Mak | 19232 (99) 590 Thorn EMI Sottware UMI Software MulliPlsn—IBM or Apple 
Maik Vi for {BM Personal Computer (279) {76 ABACUS Sottware HES Software Quadboard for IBM available 
Mark VII Auto Dial Auto Answer (159) 84 16K RAM tor VIC à Vandla Piku 27 Peachtext 5000 Sotiware Package 719 
Mark XII Smari Model 1200/300 (399) 295 VICTORY Software lor VIC and C54 n ' 
ax dEENMENasÉeuuam — —  ° | Sirani Sweepers (VIC) 17 — Kongo Kang {VIC} 16 EM t e o m shock 280 
Nighi Rider (VIC) |f Cosmic Debs iC} 42 yetem 
ç VOICE BOX Speech Synthesizer (Apple or Atari! 
Anthidalar 18. = Advenitve Pack | 16 CompuServe Subscnplion (6 hours Iree) 35 
Atyenture Pack í! 16 — Metamonhosa NH 
Paverm Pit | f a ya | vam: (Brother OX-15 Daley Wheel Printer 469 
Strategy Pack i 18 Grave Robbers: 12 oh Prawriter Parallel Printer 379 
uin Ë : Panasonic 1090 Printer wiih Correspondence Mode 219 
PAPER CLIP Word Processor (09 US) CompuMOD 4 R F Modulator 38 
- ORACLE Data Base trom Batteries Included 125 Daisywriter 2000 wilh 48K buffer 1050 
PROM QUEEN for VIE 170 Commodore 64 Programmers Relerenca uide I6 Many printers ayaltatie (Gemi Star, Brother OKI, ete.) 
Aapke Emulator lar Commodore 64 Call MicreCkess lor CO4—8 levels el play 19 We Stock AMDEK Menttors 
STAT Statistics Package for C64 95 Compute’ 5 Fret Book of PET/CBM H Amdek DXY-100 Plotter 590 
Solid Oak 2 Level Stand for C64 or VIC 29 | C64 or VIC SWITCH 128 | AP Products 15% OFF 
C5A/VIC. Swich (networking) 125 POWER ROM Utilities lor PET/CBM 7H Watanabe Intelligent Piotter 990 fi-pen 1290 
BACKUP V1.0 tape copier for C64 or VIC 20 | WordPro 3+/64 6g | IRMUÜKSE Dalla! Zorge Suppressor Noise Fitter 54 
CARÜBOARD/6 Motherboard « VIC 64 WordPra A+ - B032. disk. ponle 255 Wa stock Electrohome Monitors 
CARDBOARD/5 Motherboard - C64 56 | SPELLMASTER spalling checker for WardPre Syneriek SYM-1 Microcomputer 189 
CARDPRINT Printer inleflace = Co4AVIC 64 VISICALC for PET, ATARI, or Apne 189 
CARDBOARD/3s Motherboard - VIC 32 | PET-TRAX PET to Epson Graphics Soltware 4p | ALL BOOK and SOFTWARE PRICES DISCOUNTED 
CARDCO GG4/VIC Calculator Keypad J2 SM-KIT enhanced PET/CBM ROM Ulililies 40 Panasonic 12" Monitor (20 MHz) wilh audio 139 
‘tas ene rid VIC 64 Programmers Toofkil - PET ROM uitis 36 | Panasonic CT-160 Dual Mode Color Monitor 259 
ampiele ne M stor EASY CALC for C64 65 E — eS dp d nea 
CIE and VIE IEEE Interiaces in slock PET Spacaitiaket I| ROM Swilch 46 US! Video Monilorse—Green or AMBER 20 Mhz hi-res 
BASM Compyier/Assernbler for CB4 COPYWRITER Word Precessor ier C54 6g |  Deerad OEM inquiries baited 
APPLE—FRANKLIN. TES 2 Meler PET to IEEE or IEEE Io IEEE Cable 40 
Dust Cover for PET, CBM, 4040 or BUSO 8 WAT data 
KRAFT Apple Joystick Cmt Interfaces (ADATBOD, ADA) 450, SADI In slock S stems 
15K RAM Cart for Apple ut | Vaaa wu. XN. H y 
Solid Dak 2 Levei Stand lor Apple 29 | Compute’ First Book of VIC ll | HERO | Robot (factory assembled) 2145 
Serial Card tor Apple 99 | HES MODEM with Soltware 65 | 729 Terminal (DEC and ADM compatible) 680 
MPC RAM/BO column card for ILE (AP/TXT} 13] HES Software and Hardware In clock 
ZAO Soffcard and CP/M (Microsol) 935 ZT-10 lalol Terminal with Serial Port 340 
RANA Elite wilh Controller 388 | ———— Tn 2100 16-bit/8-bi Systems in stock CALL 
Paral Pie Imatawan ^ | FlexFile for PET/CBM/ C64 $1 ]Ü | We stock ene Zenith ie 
Appia Gumpting (Microtek) Printer Interface 115 Database, Report Writer with calculations, Mahing Lists 
m yim ri 16K Buller FORTH far PET/CBA lul FIG model — Cargl/Riley — $51 
TOC NWE Metacon la tar FORTH or depense oneto 3 
DC Hayes Micromodem il 299 KMMM PASCAL I.E fer PET/ CB4 95 
PFS: File 100 EARL for PET/CBM Disk-based ASSEMBLER — — 59 
PFS: Report 100 Super Graphics — BASIC Language Extensions — 45 
Videx 80 Column Card 209 Fast machine language graphics routines for PET/CBM 
| Hayden Soflware lar Apple 20% OFF RAM/AOM tor PET; CBM AK 575 BK : $90 WE STOCK ENTIRE LINE—write for prices, 
Apple Bivs Book 18 Commodore Public Domain Software tor C54 —— —— — 15 Software for Atari in stock 


215-B22-7727 
252 Bethlehem Pike 


use! Pertect for schools oí mullipte word processing 


commodore 


: See as for Personal, Business, and Educational DISK 
agree Ioan 12 gt e requirements. Educatiena) Discounts available. SPECIALS 
san be $150 DEALER / OEM athe ud Press | ne | Steh (3M) 5” ssid — 10/220 50/200 100/ (55 
—————M án PETSCAN | $245 hase price | Scotch i3) 5” dsd — 10/305 50/280 100/275 
SPECIALS on INTREGATED CIRCUITS Allows you fo connect up 10 30 CBM/PET Computers to | Scotch (3M) 8" ss/sd 10/230 50/210 100/206 
shared disk dnves and printers Competety lransparemt tothe | Scotch (3M) 8” sudd — 10/25 50/270 100/265 


Cit 


liguralions Base configuration supports 2 commulers. Atdi- 


Wonal computer hookups $100 each — 


We stock VERBATIM DISKS 
Write tor Dealer and OEM prices 


WRITE FOR CATALOG. Add $1 5$ per order for United Parcel 


We pay balance of UPS surface shipping charges on all prepaid orders 


A B Computers 


(add extra for mail, APO/FPO. air). Prices include cash discount. 
Regular prices slightly higher Prices subject to change 


BYTE October 1983 


Colmar, PA 18915 
Circle B on inquiry card. 


615 


51⁄4” DISK DRIVES 


TANDON 
x TM 100-1 
aie $1792 


Free Shippmo 
* IM a w. 
Double Sided, 40 TRK/SKe 
Single Or Double Density . 123900 
Free Shipping 


CDC 


9409 
Double Sided, 40 TRK;Sids 323900 


Single Or Double Density 


Frea Shipping 
Order Toli Free 
1-800-531-5475 (Ouside 01 Texas) 
(512) 250-1489 (in Texas) 
"N Wa Can't Smp The Next Working Day, 
We Won't Take The Order "° 
MasterCard 4 VISA > Check 
Texas Residents Add 5% Sales Tax 


sS CompuR aad oon. 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


Circle 95 on inquiry card. 


ScreenWiz 
FULL SCREEN CONTROL 


An assembler subprogram you call from your 
m rams to handie screen input/ovipul ag 


malnirames do. 
Define full screen format specilications 
outside your program, and call ScreenWiz to 


retrieve the formals, and do all the NO for you. 


* One command inpul/displays a full screen 

* Use all of your CRT video atlributes 

* Defina up to 24 function kays 

s Define templales for display and Input. 

* Validate inpul while keying. Insert and 
delete characters to correct fields 

* Tab fields larward and backward 

s Draw figures using vertical held displays 

* Save memor? as only one forma! neads to 
be in memory al one time. Make the 
constants to display virtual. and they don't 
use any memory al all. 

* Build help screens. Call them with ona 
function key then return to where you were. 

Beer now for most popular — 

BASIC IBM PC $99 
COBOL CP/M - 80 $99 
FORTRAN Shipping $6 
PASCAL Source code included 


INTERDATA systems inc. 


15 Toramo St. Suita 700 
Terentio, Onl. Canada MSC ZE7 Visa, M/C 
(418) 366-2136 (call cuec) te order) Am Express 


Circle 237 on inquiry card, 


REFERENCE—REPAIR 
FOR THE 
APPLE IE? COMPUTER 


For the Tachaiclan: Theory of operation, compita 
Schematics (3) (pv:sspns) scope & tes! poni documen- 
tation wih scope ohotos & I.C logic guide 


For the Novice: Siep by tiep msassambly instruc- 
fons for computer and disk dren. 1 C replacement 
Charts and ttouble-shocing milormahbn in laymans 
terms 


The fest compteie reference and repay guide for she 
Appa u. m Apple Pus’ Computers wih me Dish 
It Drive & controler . 


Money Back Guaranteed 


Only $45.00 postead (us) 


Digital Dell Vsa & MasterCard Accepted 
2632 W Baseine COD tadd 1 65) 
Mesa, Antona 85202 Outside U S. (Add J 50) 
(602) 831-5064 


Coming Soon: Reference Aapait for the 
Appie //e* & Franklin Ace 1000* 


Circle 149 on inquiry card. 


FLOPPY 


DISK-DIRIVE 


CONVERSE wt COMPUTER 


AT LAST A FULL iE er cna CLA pepe (a 
Resa appii Uo rua en pour micregumpuder 


Cregtod of MIT i^ tUDB. ELIZA hap harnma the erro s mod castes) 
&ritihcial ¿nnaspan a 


re i a pc aan Nt aa 
t9 sernens compete: sere Bacent m qranliy Seemed down 
er = EE E 


REPAIR 


Command Services 

exclusively repairs 

Tandon ond Shugart 

disk drives We ore 

offordable fost and experienced 


For service, call toll free 
1-800-782-5500 

In New York State call: 
1-800-323-1800 


Command Services Corporation 
7443 Henry Clay Blvd 

Liverpool, New York 13088 
315-457-4432 


Circle 88 on inquiry card. 


Electronic 
Circuit 
Analysis 


* AC and DC analysis 

a Very fast, opimized machine language 

s Worst case, sensitivity analysis 

* Sweep component values 

* 64 Nodes 

s Compare circuits 

s Log or linear sweep 

2 Full file handling 

* Full editing, errar trapping 

* Frequency response, magnitude and phase 
= Complete manua! with examples 

* Transmission lines 

* Complex y parameters 

* Available for CP/M, MSDOS, TRSDOS 
a Price - $150.00 


Tatum Labs 

P.O. Box 698 

Sandy Hook, CT 06482 
(203) 426-2184 


Circle 458 on inquiry card. 


200 Pos JO, RF DO 
FK OG 05 3240 A¿+Shyelsatelke - hs... 
VN. crema ita 
Star-Micronics: 
Gemini4iOX.............................8299 
Gemint-15 _.....................-.......8439 
Free Shipping + Order Tol Free 
AH Hardware Has Fectory Warranty 
1-800-531-5475 (Outside Of Texas} 
(512) 250-1489 (in Texas) 


"13010 Research Bivd., Suile 101 
Austin, Texas 78750 


Circle 96 on inquiry card. 


—— 
HOBET ROBOT" 


PUT YOUR COMPUTER TO WORK 


FA | 2 asa arre wtf: rm onec uiu ars adhonal pan E toi pieno 
and duae iF lacus u) Tenga, VIC JO and pine corepalere A youd 
wiürcdutsoA in (Aa AG] arm iba. Labbe he Game MOP qul mule 


Gis paite 

R0BDT | 2 AMS ARM KHT S125 
ADATT IY ARM MATH VIBION (OT. -— gn 
Aki shily b Otc) Marsia, CARY inam, UA PROS, DADSSVTUES ah 
Pain and chá acier cecogeaon. arteri Ur epence hin pomct 


WRON? PANORAMIC SCAN VELEION XOT TRE 


PLIIT etter CES pies 
Ash fer sama 


SPECTRON INSTRUMENT m.m 
1342 W Cade: Ave — Ourvear, CO 80723 kasan 
Temphone CEO) 764-7008 


Circle 439 on inquiry card. 


Woe, OUT re pocsrimgng the PULL pomar and 


fHCIOCORIDUMAT HERERO 
P wvireduciony 
finc of ons E25. MM ea ass tiis cce tret ae 
pail =| lla wiciuge Ihe complete SOURCE PROGRAM lor 


Cracker your copy ot ELIZA tactay and yos Braves sot vana now bo 
fae) 


when you ^ii CORBORS pay “Cha fato sga vium ID com- 


Carter of yari can acfusiby dol 
ELITA 1$ AVAKWK.ASLE IN THE FOLLOWIMNO FORMATS: 


1 54 inch duh dor the 48K Appin ll. M Prag. ie ov dE 
ETA for Croincied Wann - $45 ki Applesott Bourte Veteron 


2. P eint ma SAIS Pauc Cerone 
fat Protected Veriton—045 lor OM har BASC JOTO Vernon 


Mrd eame 
San tar Protectio Waon BaS ip COL BAIN Arara Vprgm 


4 Standard Buch sangig Geveity diss ky an CPM begod ampulen 
1225 lor ELIZA CON — 845 unti Minott IASICHRÓ Source 


$ 3% inch dak fos moat CP/M based comoutets lepeti Iy compuliert 
$25 tor ELIZA COM — $45 with Mierogolt BASIC-ED Sere 


Fiesso Kid 32 OO dheng and hemdling to ali orders 
tCahdorma redeat planer add (t$. aides tan) 


ARTIFICIAL INTELLIGENCE RESEARCH GROLP 
MI Aegre gira ree De [1 


Ld Apnd dei TA pig Ó: 
Pi BEETHMNB (213i eee 
m L L 


Wes VELA amc creeks eee 


Circle 45 on Inquiry card. 


SMITH-CORONA 


Memory Correct li| Messenger 
Printer & Typewriter 


e RS232 Serial Or 
Centronics Parallel 

s Multiple Pitch 10, 12, 15 

Order Toll Free: 

Free Shipping 


1-800-531-5475 (Outside 01 Texas) 
(512) 250-1489 (in Texas) 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


Circle 87 on inquiry card, 


the Comenodors 64 (pay which] 


ple Country Lid. has your Number for 


APPLE // 


EA5Y-BO HO COL VIDEO CARD 
FULLY VIOEX COMPATIBLE 
WORKS WITH WORDSTAR, dBASE, 
BUPER-TEXT-PRO, BASIC, R/M, 

PASCAL.  BPECIAL INTRO ? 


4TH DIMENSION DRIVE+CTRL 
4TH DIMENSION ORIVE-O8LY 
HAYES MICROMODEM IL 

KENSINGTON SYSTEM SAVER 
RANA ELITE I W/CTRL-CARD 


RANA ELITE III W/CTRL 
SOFTCARD (2-80 CARD) 
MICRO-SCI A2 W/CTRL-CARBD 
ASCII EXPRESS PRO 


PRINTERS 


AMDEK 2 DIGITAL PLOTTER 1074.95 
1319.95 
1549,95 
1429.35 
2199.95 
144.95 
1799,95 
7429. d 


COMPUTERS 


COMMODORE &4 
COMMODORE 1541 DRIVE 
ATARI 600XL 


COLAMBIA VP PORTABLE 2349.95 
COLUMBIA COMPLETE BYS. 2649.95 
IBM-PC COMPATIBLE SYSTEM 
128K, 2-D3/DD DRIVES, XETBOARD 
AND COMPLETE SOFTWARE PACKAGE 


CONCEPT MCeBÜDU $4999 
256K, 8" PLOPPY DRIVE 
COMPLETE SOFTWARE PACKAGE 
BI-DIRECTIONAL a- 2x1 SCREEN 
CORVUS CONCEPT 512 $5895 


CORONA DESKTOP PC 
IBM-PC COMPATIDOLE SYSTEM 
128K 2-08/00 der KEYBOARD 
COMPLETE BOFTWARE PACKAGE 
CORONA PORTABLE PC 


EAGLE PC 120K SYRTEN 


ANADEX WP-6000 TRACTOR 
CENTAOHICS 352DP 
COMREX CR-1 DAISY WHEEL 
DAISEYWRITER 2000 
DIABLO 630R155 

EPSON FX-80 W/TRACTOR 
BMC 1401 13" RGE COLOR CORVUS 
BHC DM 13" ROS IBM 


310 (AMBER) 
BMC 12AU 12" GREEN 


IDS PRISM 132¢ = COLOR 
JUKI 6100 PRINTER (P) 
MANNESMANN TALLY MT160rL 

HANNHESMANN TALLY MT 1602 
MANNESMANN TALLY MT1802 
NEC 3550 SPINHRITER-IBM 
HEC 8023 PRINTER 


MICROLINE 80 

PACEMARK 2350P 1999.95 
PACEMARK 235058 2199.95 
PACEMARK 2410P 2329.95 
PACEMARK 24103 2499.95 
TRACTOR H0,02,92 49.95 
AZA W/GRAPHICS 

8 - W/GRAPHICS 


ELECTROHOME 13"RGB COLOR 369.95 
GORILLA 2" GREEN 

NEC 12" 

NEC 12" ECONO 

NaC 12^" 

NEC 12" 

NEC 12" CO BM 
PRINCETOM GRAPHICS HX-12 
QUADCHROME RGH FOR IAM 
SAKATA 13" COLOR 

SAKATA 13" RGD COLOR 
SAKATA SUPER RGH MONITOR 
SAKATA 13" GREEN 

TAXAN 12” GREEN 

TAXAN 12" AMBER 

TAXAN RGE VISION 

TAXAM RGB VISION 

ZENITH 12" GREEN 

ZENITH RGB COLOR 


REQ 
SUPER-TEXT PRO 40/80 
VISICALC 3.3 


2249.95 
1 HORDSTAR W/APPLICARD 


324.95 


Lowi I 
429.95 
199.95 
HOME ACCOUNTANT PLUS 
QUADLINK APPLE EMULATOR 
II 


SMARTOOM 

MICROSOFT MOUSE 
PEACHTEAT e SER.9 
PERFECT WRITE 

VISICALC 256K 

CBASIC COMPILER 
MULTI-TOOL WORD W/MOUSE 
VERSAFORM 


En 
ADSTAR 3.24 
INFOSTAR 


COMMODORE 64 
CALC RESULT ADVANCED 1189,95 


SOFTWARE INCLUDES: 

CP/M & PERFECT SERIES 
SANYO wWBC-110d 1522.95 
TELEVIDEO 16-BIT DESKTOP 
128K 68088 SAREZ DUAL 360K DRIVES 
INCLUDES CP/M $3499.95 
TELEVIDEO 910 TERMINAL 594.95 
TELEVIDEO 925 TERMINAL 769.95 
TELEVIDEO 970 TERMINAL 1199.95 


XEROX 820-II $2893 


s 994.25 
TYPEWRITER/PRINT 819.95 
PANASONIC KX-P 19090 
PRINTMASTER (DAISY) 
PROWRITER I PRINTER 
PROWRITER II PRINTER 
C ITOH BGOOBP 
JUME EPRIHT 11/40+ 
SANYO PR5500 DAISY WHEEL 579.95 


UBI 14" LO-RES COLOR 289,95 349.95 


MODEMS 


ANCHOR MARK I (RS-232) 19.95 
ANCHOR MARK IL [ ATARI) 72. 
ANCHOR MARK III (TI93/4A) 99.95 
ANCHOR MARK V (OSBORNE) 94.95 
ANCHOR MARK VI (IBM PC} 

ANCHOR MARK VII (RE-232) 
NOVATION J-CAT 

NOVATION 212 AUTO CAT 

SMARTCAT 212 (1200 BAUD) 


SILVER-REED DAISY WHEEL 799.95 
SMITH OOROWA TP-1 499.935 
STARWRITER DAISY WHEEL 1099.95 
TOSHIBA P-13150 

TRANSTAR 315 COLOR 

TRANSTAR 130 18CPS 

TRANSTAR 140 4ü0CP5 

EPSON SERIAL [RS-232) 

GRAFITTI CARD 

GRAPPLER + 

MICROBUFFER IT 16K 

PKASO INTERFACE 

WIZARD BPO 16K 


ZENITH 2-120 a 3 
BUILT-IN GREEN CHEE 
DUAL DRIVES SPECIAL $2999. 95 


APPLE //a WOW AVAILABLE 
PLEASE CALL FOR OUR LOW PRICE 


FRANKLIN ACE 1000 W/COLOR LM 
FRANKLIN ACE 1200 SYSTEM LOW! 
ROMAR II {APPLE CLONE) 549.95 


DIGSKETTED 


CARDCO PARALLEL INTERFACE 64.95 
CHOPLIFTER 34,95 
DATA20 280 VIOEOPAK 224,95 
DATASETTE RECORDER 

PORT APOCALYSE 


SMARTMODEM 300 BAUn 
SMARTMODEM 1200 BAUD 
SMARTMODEM 12008 — IBM 


WIZARD BOB 16X 
OTHER PRINTERS AVAILABLE 


KLEPHANT DISKETTES GS/SD 16.95 
ELEPHANT DISKETTES SS/DD 19.95 
ELEPHANT DISKETTES DS/DD 25.95 


VANILLA PILOT 
VIC/54 SWITCH 


5 
449.95 


We will try to meet or beat any advertised price! 
CALL US... WE CAN HELP! 1-800-222-2602 


For technical assistance, order status and California calls (619) 765-0239 > 
Apple Country, Ltd., P.O. Box 1099, 2602 Washington St., Julian, Calif. 92036 p—- i 


Terms: We accept American Express, No extra charge for Visa/MasterCard, Cashier's Check, 
personal check (allow 2 weeks to clear) Shipping & Handling: 5% ($5 min.) APO FPO Alaska 
Hawai: & Monitors 5% ($10 min.) Foreign orders 1596 ($15 min.) All items are new with 
manufacturer's warranty. Prices are subject to availability & change without notice. Purchase order 
must include check. California residents add 696 sales tax. Send $1 (good toward first purchase) for 
new fall catalog. 


Apple Country, Ltd. is a DISCOUNT MAIL ORDER HOUSE for the micro computer industry | 


and is a California corporation not affiliated with Apple Computer Inc. Apple is a trademark of Apple Computer Inc. 


Circle 41 on inquiry card. 


High Resolution 
19" COLOR RGB 


Monitor 


CompuSrtar Users! 


SLPERLETTER is for you! 
h'a the exciting bimonthly packed with 
technical tips, feature articles, display and 
classified ads plus hardware and software 
yoviawa written just for the SuparBrein 
and CompuStar user. 


Now in our third year, we offer: 


B Substantial DISCOUNTS on f 
netionally-advertised CP/M software. $519 


w A ful fine of hard-to-find enhanced j 
PROMS, BIOS's and GRAPHICS Ready to plug inta IBM PC 
packages. i 
$640 lun x 424 


computer users around the world, - münih warranty available 
taimis à 
Subscriptions: $25 In USA » -m — 


$35 foreign mm 301-268-9331 oS 


IBack-issues available at $3.50) Overlord Monitors 


To order, call or write: 111 Chinquapin Round Rd. 
Annapolis, Maryland 21404 


Send hyr n kat of Overhead Monsers 


8048 IN-CIRCUIT 


EMULATOR 
E232-48 emulates intel compalibig 6046, 


8649, 6050 microcompulers and their 
AOMiass and CMOS versions, (t features 


s Real time emulation up to t! Mhz. 

* Hardware breakpoints. 
RS-232 interface to host sysiam. 
in-line Assembler and Disassembier, 
Complete debugging lacHitiss. 

s Chaining for MuktProcessor emulation. 


E232-48 (serta) interface) -. . 

EE96-48 (&-100 version)... . 

Cross Assambiera (8048 & others) 
SIGNUM SYSTEMS 


726 Santa Monica Blvd. 
Santa Monica. CA 80401 (215) 451-5382 


B A direct link to thousands of Intertec 


P. O. Box 3121 
Bevery Hills, CA 90212 
i213) 277-2410 


Circle 10 on inquiry card. Clrcia 526 on inquiry card. Circle 424 on inquiry card. 


SAVE BIG ON MEDIA! 
SENTIMAL™ Completa with ub nngs and 
lifetime warranty 
Single sided/Single density 5v4" $18.70 bx of 10 
Single sidediDouble density 514" $28.70 bx of 10 
Double sided/Double density 552" $27.80 bx of 10 
Single sided/Double density B" — $28.70 bx of 10 
Doubla sided Doubla density B° $38.70 bx of 10 


BUY DISKETTES IN BULK & SAVE! 
Call For Pricing—Fromt $179.00Casə Of 100 


SEND FOR OUR ALL NEW 


PUBLISHABLE QUALITY GRAPHS 
on MOST DOT MATRIX PRINTERS 


Requires no Graphics Screen 
Line Graphs and Satterplots 
Easy to Use, Excellent Manual 
CP/M 80, CP/M 85 
Most disk formats 
Price $50 Manus! Alone S10 


DataPiotter from Lark Software 
T Coders Rd, Caldwetl, N32 07006 
(201) 228-7552 Vien, M/E 


80 CHARACTER VIDEO BOARD 
s WORDSTAR/dBASE Ii OPTION 
« TYPE AHEAD KEYBOARD BUFFER 


* 25 LINE NON-SCROLL OPTION 

«© Z80 CPU and 8275 CRTC = S-100 
* CHARACTER GRAPHICS 

» ADAPTABLE SOFTWARE 


« ORDER ASSEMBLED & TESTED OR CATALOG! IT’S FREE!!!!!! E 
LI An eye dedi Hundreds OF BIG Bargains: : 
VDB — A2 bare board from $49.50 Paripherats Software he ee 3 
(312-359-7337) wa e> " 

P.O. BOX 601, Hoflman Estates, IL 60195 a 1-800-527-3475 a 


Dept. 0-1, 4 N. Central Expury, Richardson, TI 75080 


44 ACCESS UNLIMITED 
MICRO SHOPPING CENTER 


add $3.00 S&H, 3% for Visa or Mastercard 
illinois Aes. Add 6% Sales Tax 
WORDSTAR bs a trademark o! MicroPro INTERN L CORP 
dBASE is # tradomark of ASHTON TATE CORP 


Circle 11 on inquiry card. Circle 265 on inquiry card. 


GS Robotics 


Modems 
300/1200 Baud 


BUYING A COMPUTER 
FOR CHRISTMAS? 


it 
ing for 


SPENDING $500, $1500, $3000? 

FIRST SPEND $9.95 AND FIND OUT 
WHAT'S AVAILABLE AND HOW THEY 
COMPARE. 


THREE PAGE 17" x 22" CHART SHOWING 
MOST WELL KNOWN COMPUTERS AND 


MANY OTHERS. LISTS CPU TYPE, 
OPERATING SYSTEM, DISK SIZE & FOR- 
MAT, SOFTWARE AVAILABLE, MEMORY 
SIZE, KEYBOARD DESCRIPTION, DISPLAY 
SIZE AND RESOLUTION, OPTIONS, PRICE, 


ETC. 


41$9.9531 


AYEWIPS 
DEPT. B310 
P.O. BOX 10937 
DENVER, CO 80210-0937 


th 23 years expe 


, Sheaffer/ Eaton At-A-Glance, 


ppo 


Parker, Hazel Vinyl & Leather Products to name 


helping companies, do your shopp 


ence in 
ou. We represent such prestigious lines ns 


This year save yoursell time and money. Let 
only a very few. Call RUTH at 800-523-4390 for 


a FREE consolidated catalog and consultation. 


[lna 


INDUSTRIA AD-SPECIALTY & LOOSE LEAF MFG. CORP. 
THIRTY-FIRST & JEFFERSON STS., PHILA., PA. 15121 


EXECUTIVE GIFT time is fast approaching. 
(2151 684:1000 


Industrial Ad-Specialty, 


A.T. Cross, Z 


y 


Circle 187 on inquiry card. 


Autodial/Autoanswer 


eat) a... tee Rer u a s. 

Courter {for Oshoma)............................... 
8-100 (tor S-100 Sygteme)............. — 5335 
Autod kal pioo m OMM HU WE uud 
Telpac Communication Gofiwarz............, $ 59 


Morrow MicroDecision 
{Includes 64K Ram, Z80A, CP/M, Wordstar, 


| Spelling Checker, Logicalc, BaZic, and 

Microsoft Basia) 

|, MD-2 {2200K Deliver. wiPersonal Paarl)...$595 | 

MD-3 (2-3BAK Double Sided Drives w/Persona! 
Puarl and Quasi........ — AA 

Decision 3 Ree i ERE i Call 


XL Systems 


a Division of Ostu } iion Sysieme, inc. 
967 East 4800 South Suite 4-C 
Salt Lake City, Utah B4117 
wee) 801-266-0454 
$3 long dist. credit wipurchase 


Circle 136 on Inquiry card. 


AST Megaplus™ Cord time Ace BASE — If You're Thinking IBM PC", 
MEN MEOGASPC t C (6an S PLC) 395 dBASE BESET READ TH iS! 


aPC UO Plus 
185 


Condor 


sesca | GOEX Combocard Il 


$9970 
SuperCalc 2 * 64K to 256K RAM 


$179" B * ASYNC Serial Port 
Multiplan * Clock/Calendar wwicaa Backup 
ES _*189" | * Parallel Printer Port 


ae 299» * RAMDisk Software 
XX er "B Lotus 1.23 * Spooler Software 


res | 64K 5229% 
256K ..°399% 


Context MBA | Zero "K" Version Available Only $199.00 


175 | | 
le | Call! | PLUS!.. .with Purchase of either 
i Computer | Memory card above 
Inovations | only $89.00 (195.00 value) 


C86C Compiler Disk Emulator ....... 22... FREE 
$369 Print Spooler .. e L Í FREE 


ACP PC “FEATURE OF THE MONTH” 


Copy ll Plus | 1. OISKMASTER ^. Dwk Controller tor IBM PC or XT adda both 54^ and ff 
$43 200 floppy drves. Complete with Sottware Same card cari also handle List ACP 


BË 9358883985 E 


= =m ~è 
FERE 


z £ Eš 


"FERE: 


es 


iz 
Q 
e 
m» 
NT: 
tO 
1 
= 
< 
2 
< 
| 
» 


6l 33Y43 NOA YOd aNJS 


ine Amiyn 6.2 Mb Cartridge Add-on Subsystem 
T a- 2. VISTA 1200 with DISKMASTER” , à; 
Visiword | 3. M&R "SUP'R EXTENDER" IBM PC & XT Expansion Chassis with (6) rper 
$289" ` Supply and Fan, — ae PRAE Vou cannot aflord lo twa without one 


E KT rM 


Lemon (Surge 
w Peach (Sur rge P — 
The Orange (with FMI RFI; 


Digital Research C= TANDON 100-2 


Pascal MT > B6 
Concurrent CP/M 86.... PC Compatible - Double Sided 


CBASIC 86.........«... | b. $989 


Plus More Great M "NER a u 

wv J-— pv. sp 
—ÜÁ- rm € A a4 QUME 142 v. High 
TIME SHARE SERVICES 1983 Catalog! Gh ae a PC Compatible ° Double Sided | 


p Send For | 
SOURCE Subscripion * B Your Copy NOW. k $249"? 


MODEMS 


Ss B$228E5 VENZT 


24.2 COST MEMO 
z 2 TT 


YES euo sens mctu rau batt ya; MAL ORDER: P.0. Baz 17229 kvine, CA 92713 TOLL FREE 
PC Modem Software 3 (anova) lacra or ei gar new , Retail: 1310 E. qom a Ana, CA 92705 800-854-8230 
PC Sofware ? 4C (alovu) vmm deed s deine ud e i sare inm wm 
Smaricom Ii Iz w pa - Me í in matt ma 542 W. dnd a z P CA 93131 
| sry rey Wy ue mm | 408) 946-7010 910-595-1565 


64K MEMORY + P.S.C. $249.00 


Surplus §-100 Video Digitizers 
Godbout System with RCP/M Software 
Digtal Graphics CAT400 hiten video digilizer and 
col, taster display boards, Fonur-bit hrame- grabie, 3 
con maps (VM-133, RGB, NTSC, ACCU and most 
other laatunes , . Figkenm>yRetnnGebeany Ka? 54,050 
w Graphics CAT-200 wilh m us at 

CAT-ADD., . "4". Pee jñup$t4á... 4. É. xias . 03.280 
Olga! Graphics CAT-100 ABCFMPSTX (NTSC and 
AGES Sulpul, pen kame grabber, chaeaciar 
genarater, Ha &1,280 
CAT display RAME ara 128K, BK, and 22K 
ly. CAT-à0) displays 240K 4-bit pixsis (812 x 4503. 
CAT-200 and 400 have 16-millian-ootor palette using t3) 
1K colocimapplng memories. 

Sany Triniiron 15" TV modified to arpapi nins RGH 
or NTSC . =. atq... ki. F. T... wir L. . £00 
RCA 1009/1" BAY hir TV camara wiFujl tien 
rt et t + idi ke 
Godbout 22-Bi0À 8-100 Irama, Shugart 4008 28Mb Win. 
chester with Morrow Controller, Dual B” Gume OTE's 
11.2 Mb each) wilh Godbou! Diaki, Godtaul 6 Mhz 
2-80, Interfacer I! (2 serial porte), ME atat RAMI, 
and PMMI 300450800 Baud modem In 19" rack plus 
TVI-H20C CRT, CPIM 22, and CBIOS source. Opera. 
tional p soliwara on request. Online now at C214] 
931-8274 k k + | üp < weg ee + 4,000 
Al) hardware and sofiwarm documentation included. 
For Port it m and detalis circis mader service number or 
conuank 


D, C, Crane, inc. 
P.O. Box 802614 
Dallas, TX 75380-2614 (214) 931-2669 


Circla 132 on Inquiry card. 


Computer Software Associates, an 
established software house. sup- 
plies software for COMMODORE, 
APPLE, and IBM home computers. 
CBSA is currently locking to expand 
its product base of serious programs 
in the areas of home, education, 
and office. 

Computer Software Associctes offers 
over 30 years of market experience, 
worldwide distribution, innovative 
packaging, generous royalties, and 
pragramuner support. 

Interested programmers should 
contact Mike Mahon, Product 
Development Department, Com- 
puter Software Associates, SÜ Teed 
Drive, Randolph, Massachusetts 
02368 Tel. (617) 961-5700. 


COMPUTER 
SW. SOFTWARE 
U ASSOCIATES 


Circle 114 on inquiry card. 


_HEXADAISY™ 


HEXADAISY™ jg a hexa- 
decimal circular slide ruo with 
waterproof printing. The device 
calculates the offset for relative 
addressing used in many micro- 
processors, adds and subtracts 
hexadecimal numbers, calculates 
2's complements and oonverts 
decimal to hexadecimal numbers 


and back. HEXADAISY™ with in- | 


atructions is available ppd. for 
$4.98, (CA rea. add $.50) from 
HEXADAISVT™ PRODUCTS 


P.O. Box 1532, Loguna Beach, CA 92652 
Tal. 714-494-8342 


DNE YEAR WARRANTY ON ALL ITEMS 


BASE 
EACH BOARD 
MPLEASKUCAAT OAIE [5551 3199 
Het m (003 3.2-3.3) 4 
80 COLUMN 139 
E EQUIVALENT 
OLUMN CARD III+ OR ilm — CALL 
VAULTRATERM EQUIVALENT) 
M COLUMS WITH EAR FAM J29 
(FOR Lie ONLY) 
PRINTER INTERFACE WITH 16K 
TO 64% BUFFER AMD GRAPHICS 
(APPLE DUM PLING EQUIVALENT) 
MULTIFUNCRON CARD 
(PARALLEL SERIAL, BSA CLOCK 
(VERSA CARO EQUIVALENT) 
APPLE Ila BARE BOARD 
50" FLOPPY DRIVE ENCLOSURE 
180 XUFICARE (EI-- ABD Jli 
IMKC ROSOFT EQUIVALENT) 


COLORADO COMPUTER PERIPHERALS 
AR 6 BUX7-D GOLDEN, CO 80401 


(303) 278-7172 


Circle 87 on inquiry card. 


THE CLONER EPROM DUPLIDATOR “59.5 


= roe: SAPI STAND ALONE DPERATIONI 
1 N BUAT f POWER SUPAY 


par da ne 
Un LDCAL 

W£ TO Vc OR CB 
WO COWARD CHARIES 


7TH FLEET *29.95 


SEND MESSAGES 
SW. EMI SHPS 
ug s SPT MDOE 


MIGHTY 5 Le. 


5 Hal SERVICE EXPANSKÓN COMME IRS 
SOFTWARE CONTROL DE EL DOR ENABLE LIMES 
Cute RESET SHIRES RESET VIC OR MAIT 5 
GOD CONNECTDRSI USES SEVERAL DAMM OR RAM CARDS AT ONCE 


PROGRAMMER 


EJOT usto paent” 


These and other fine products avadable trom: 


QUEUE PRODUCTS 


(313) 846-6665 
BOX 1655 / DEARBORN, MI? 48121 
— DEALER INQUIRY REQUESTED — — «m 


PROMPT DELIVERY! ano 
TRY TO BEAT THESE IC PRICES: 


Masin Cure VISA u UPS Cag COD 
g Factory New, Prime Parts 
a MICROPROCESSORS UNLIMITED 
] — ZEE" (918) 267-4961 


ros 
ee dern a eer ak yana =-dyrq 
orng mig ios erma Decr Godard LY andae Quien 
inopes o arator een Cash decor pats snnm 


Circle 307 on Inquiry card. 


Printer Cables 


—. Parallel — 
qi ATTACHE $35 
$35: ATARI E 
CENTRONICS 
COLUMBIA 


EAGLE 
Softee IBM-PC IN 
"ING kayo SHE 
OSBORNE 
ad SANYO 
$35 06 TLS9 $35, 0p " 
— SERIAL — 
ATTACHE COM 
RS232 (DB25P) 
ie (9 ronductor 1-8, 20) Ce 
CABLES UNLIMITED 
4030 Wabaska Dr. 
San Diego, CA 92107 
619-222-3366 


*( A Reuckens Agha) D Sabes Fax (55, 6 


Circle 514 on inquiry card, 


VisiCalc.. $50.00* 


Castle 

Wolfenstein ........$5.99' 
Wizardry 

1-2-3 Lotus .......$99.00" 
PFS: File .. ..9295.00 


Over 1200 Programs 
Ta Choose From 


— "one week renal _ 


Free Catalog: 
619-481-0559 san Diego 
1-800-221-1031 caiitornia 
1-800-221-4568 All others 


Circle 430 on inquiry card. 


gDDE 
INC. 


D aD IET 
OCTOBER TREATS 


[No Tricks] 


dBASE |l 
ZOAK |, it, IN 
(B" CP/M} 
THE ARCADE MACHINE 60 
PRINTERS: 
180 CPE-MT 1&QL 798 
132 COL-MT 180L 1098 


PHICES GDOO THROUGH 10/31/83 
Pause raude 35) for Siwnnng frum EZ, DD], ae S oe 
Ekm Labs [rra RIO) in Tiam Akt S% Saat Tua. 
CHECK (Akm 10 Dem), or 200 [wd S2 DU) 


1-a00: 527-7127 P.D. BOX 64844 
IN TEXAS 1-214-585-3230 CALLAS, TX 75208 


Circle 134 on inquiry card. 


ALO.S 

APPLESOFT COMPILER 

BASIC COMPILER (APPLE, IBM) 
FLIGHT SIMULATOR (IBM) 
MOUSE WITH WORD 
MULTIPLAN |ALL FORMATS 
PREMIUM PAK (APPLE, 
SOFTCARD (APPLE) 

TYPING TUTOR I) jA PPLE) 


ALS CPH 30 

BANK ST. WRITER 
BPI(GL AP, AR, IN V) ea. 
COPY II PLUS 

DB MASTER 
DEADLINE 
FINGERPRINT 
GRAFORTH 

GRAPPLER + 

HAYES MICFOMODERM 
HAYES 1200 BAUD 
MAGICALC 

MAGIC WINDOW M 
MINER 2048er 

MTN CLOCK 

MTN CPS 

MTN MUSIC SYSTEM 
PAYMAR L/CASE REV T 
PE WRITER 

TG JOYSTICK 

TIME ZONE 

ULTAMA H 

MSICORP 

WILDCARD 

WIZARDAY 
WOROHANDLER II 
ZAXXON 

ZORK l Ú Il! 


Ke KENSINGTON 
as MICROWARE 


m 


- 
SYSTEM SAVER 


a Surge Suppression 
=. Dual Outlet 


a UL Listed $ 
e Fits Apple 6 5 
Stand 


SMITH- CORONA 


SROTHER/DTC RIBBONS 299 
DYSAN 104/1 D SS/DIK10) 3789 Ñ 


APPLE CAT li 

APPLE CAT 212 (UPGRADE KIT) 
AUTO CAT 212 

D-CAT 

EXPANSION MODULE 

INFONE (EXECUTIVE) 

FCAT 

SMART CAT 103 

SMART CAT 103/212 


HOME ACCT (A, AT, TRS 80) 


APIC (APPLE lli PARALLEL) 
E-RAM (APPLE) 

512 + (84K) 

IPIC (IBM PARALLEL) 
MICROFAZER 
QUADBOARD 64K 
QUADCHROME MONITOR 
OQUADCOLOR | 

QUADLINK 


APPLE PANIC 


DYSAM 104/2D OSYDINIO) — 44.959 


T HOME ACCT (OSB) 


FLIP FILE (STORES 76} 


17.89 


LIBRARYCASE(STORES10; — 1.89 


MX 80 RIBBON 
MX 160 RIBBON 


PAPER(B'sa1 1-1000 SHTS) 
POWER STRIPW/SURGE 


TP! RIBBONS 
VERBATIM SS/DD (10j 


VERBATIM SS/DD (1004 


ALPHA PLOT 
APPLE MECHANIC 
BEAGLE BAG 

DOS BOSS 
DOUBLE TAKE 
FLEX TEXT 
FRAME-UP 
PRONTO DOS 

TIP DISK #1 


TYPEFACES 


UTILITY CITY 


JOYSTICK 
JOYSTICK IAT) 
PADDLES 


H OUICK-VIS 


Fil ¥' GREEN 
Fi2 12" GREEN 
PI 3 12" AMBER 
Pid d^" AMBER 


4.99 f 


9.99 
16.99 


24.98 f 


5.89 
2589 
238,99 


| ULTRATERM 


HOME ACCT (IBM) 
FCM (APPLE) 


a FCM (IBM) 


PROP. MANAGEMENT 


[CFA (GL AP, AR. PAY) 

B TAX ADVANTAGE 

MB ATARI! SOFTWARE 1583 

[APPLE SOFTWARE 1983 
APPLE GRAPHICS 


CHARACTER ROMS 24.89 
ENHANCER Il 99.89 
FUNCTION STRIP $6.99 
INVERSE VIDEO 19.89 
PSIO 169.39 
SOFTSWITCH 24.89 
299.95 
VIDEOTERM 189.99 
VIDEOTERM UTILITIES 24.89 


Eg VIDEOTERMW/SSRINV 229.89 


VISICALC MEM EXPAND 459.89 
VISICALC PRE BOOT 32.99 


i SORCIM 


SPELLGARD 
SUPERCALC 
SUPERCALC il 
SUPERWRITER 


E SATT < ZZ 
la S7S7£2rs 


ACCELETATOR 529998 


Í NEPTUNE (80 col + RAM) 19398 


SATURN 128K (APPLE) 399.98 


544.99 


CDEX TUTORIALS 
CONCURRENT CP/M 88 
COPY It FC 


| COSMIC NIGHTMARE 


CPM 68 
CROSSTALK 
d BASE Ii 
DEADLINE 
EASY FILER 


] EASY WRITER II 


HAYES SMARTCOM li 


|| HAYES 1!200B MODEM 


INFOSTAR 

LOTUS 1-2-3 
MILLIONAIRE 
MONTE CARLO BAK 
PFSFILE 

PSF REPORT 


4 PLANTRONICS COLOR+ 
| OBASE 


TEMPLE OF APSHAI 
TK SOLVER 
VISIWORDO 
VOLKSWRITER 
WORDSTAR 


ZORK I. 1), rli 


BUMBLE GAMES 

DLM 

EDUWARE 
FACEMAKER (A, IBM) 
GAME SHOW (MASTER) 
GERTRUOE'S PUZZLES 


E JUGGLES' RAINBOW 


KINDERCOMP A, IBM) 
MATH BLASTER (IBM) 
MICRO MOTHER GOOSE 
ROCKY'S BOOTS 
SNOOPER TROOPS(A, IBM} 
STORY MACHINE 

WORD ATTACK (IBM 


PRINTERS 


S BROTHER HRI EEET ID 
EPSON (ALL MODELS) $Call 
GEMINI 10X 299,99 
GEMINI 15 429.99 
OKIDATA B2A 279.893 
OKIDATA HI 527909 


TP-I 


Letter Quality Printer 


479" 


THACTOR FEED 149.99 


p 32 CPS; 1 099 a 99 


GRAPHICS, DAISY WHEEL 


TRACTOR 159.99 


® NoCharge For Credit Cards 

* Pricas Subjaci To Change 

e Soltware Sales Ara Final 

& Min $4.00 Shipping Charge 
'a Purchase Ordars Call Firat 


COMPUTER 
DISCOUNT 
PRODUCTS 


MAIL ORDERS & RETAIL STORE 
860 S. Winchester Blvd. 
san Jose, CA 95128 
(408) 985-0400 Orders Only 
(408) 985-0401 Sales & Tech. Asst. 


LUN 
[d 


Circle 107 on inquiry card. 


UNIX*? 


The Independent UNIX Bookstore pro- 
vides the most complete selection of 
UNIX and C materials available 
anywhere. 40 titles, reference cards, 
posters and T-shirts In stock! 


NEW NEW NEW 
Responses from UNIX Commands, by 
Henry McGilton and Rachel Morgan, 
explaining cryptic UNIX messages to | 
its users! $25.00 plus $2.50 shipping 
and handling. 


QUANTITY DISCOUNTS 


$$ Printers $$ 


` $$ WE WILLNOTBEUNDERSOLDSS 


Special Sale 


Communications Pak 
Hayes Smartmodem 300/1200 $490 
Hayes Micromodem Il ,,............. e.a. 279 
Te a rer eren rr raura. ED 
d CBbiavcovvces Batraeke @Qhateavaxend bod *.. 128 
Anchor Mark | RS232. smruqiowpvdros FPROur 89 
Anchor Mark VII [^| Sears pre er asi 139 


DISK DRIVES 
Rana Elite h iw yey recesso rri £1 289 
Rana Elta It.. HIZERISIVIPIEEITEUTVPEIFPTTPERITEET 435 
Rana Elite llÍl................ .. a. ames... 575 


Piana Controller wdriva .................. 78 AVAILABLE 
Apple Ace Mate (1 yt wam)...... os... 239 No Purchase Ordere under $100. 
Stim Teac SY“ (1 yr. war) peipripaa 289 Write or call 


The Independent UNIX Bookstore, —— 
International Technical Seminars, Inc., 
520 Waller St., SF, CA 94117 
[415] 621-6415 


"Intemational Technical Seminars is not | 
associated with Gell Labs 
“UNIX la a Trademark of Sell Laboratories 


THE COMPUTER STORE 
Dept. 345 
3941-B South Bristol St 
Santa Ana, CA 92704 
714-281-1383 
DADERS ONLY: (BOO) 824.2227 


Circle 115 on inquiry card. Circle 129 on Inquiry card. Circle 234 on inquiry card. 


FAST [eaKi VIC 20] [ Apple nee 


Factory FLECT-A-RAM Industrial Control 
Floppy Disc | SERI — — Plug-In Boards 


(SOFTWARE INCLUDED) 
Drive 


Repair 
Specialists in the repair of 
Shugart 
Tandon 
PerSci 
Per Sci, inc. 


12824 Daphne Avenue 
Hawthorne, CA 90250 
(213) 777-7536 
TWX 910-321-4448 


SELECT-A-RAM q eA n 
STANDARD FEATURES — =s quai WT 
Opto-Isolated 16/32 1/0 Board 
e Individually Configurable 
rei emu DEDE 
2 Axis Stepper Motor Interface 
s Positioning Control 
s Men MEE $195 
ROGERS LABS (714)751-0442 


eis Croddy Way, Santa Ana, CA S?704 


€ cieAGAnd ta iya wim azine SIK MEMORY FOR ATARI 
ea BD 4n 


pyram 
a TOUMPATEN| wth AME CARTAS (B00 asione $115. DD 
a MS GAR MAMAN. Dw naay 

AND L 


on 
a M DAS mima. ach SpA RAMIS 


ALG Ae (teg 
dui emot eo Lake 


oe et ë IHS 
t 


b -——— ————————— 
512-441-1202 FO BOX 43006 Austin, Ta ?8745-0001 


Lo — ——áá a LL LLLLLLLL' ni  — r 
+ 


Ss 
—. "ma 
AGTRSCKI? wD DCE Yé ON- DTLTE, 


Circle 19 on inquiry card. Circle 404 on Inquiry card. 


HAVE YOU TRIED THE 


Exclusively 


UNIX* | Verbatim 
and C flexible disks 


Information Call Free (800) 235-4137 for 

That's UNIQUE, the oldes! and prices and information. Dealer 

Eodcm inquiries invited. C.O.D. and 
charge cards accepted. 


IRAN 


DEALER INQUIRIES INVITED 
3 Va. 
104/1 1 SIDE/SGL DENS, 
104/40 1 SIOE/DBL DENS 
104/20 2 SIOES/DBL DENS 


204/10 1 SIDE/QUAD 95 TP1 
204/20 2 SIDES/QUAD 96 THI 


g" 

3780/1 1 SIDE/SGL DENS , 

3740/1D 1 SIDE/DBL OENS 

3740/20 2 SIDES/DBL DENS , . 
Checks-VISA-MC-C.O.D./ Add $2 Shipping 
Call or write for our discount catalog. 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave., St. Clair Shores, Mi 48081 
Phone: 1313) 777-7780 
THE DYSAN DISKETTE STANDARD 
AT AN AFFORDABLE PRICE 


* product reviews/istingsiprices 


* applcationsitutoariala/ indexes 
* industry inside information 
Full yaar, $54 ($70.00 Foreign) -write, call 
or cheia — pier nnper for luli A : PACIFIC 
brochure an sample copy. inen | EXC GES 
InfoPro Systems | 100 Foothill Blvd. 
Dept. B < Bax 33 + E. Hanover NJ 07936 Ispa, 
(205 625-2925 V mes a Cal, call 
“UNIX Is a trade of Bell Laborstorles š (800) 592-5935 or 
Formerly The UNIX Software list (805) 543-1037 


Circle 277 on inquiry card. Circle 227 on inquiry card. Circle 341 on inquiry card. 


IBM Specials 


Advanced Operating Syatems 
Tha Programmer...» ---.s oo B12 
Applied Software 
Varaslorm wehertiie-e va > $248 
Ashton-Tste 
dBase Il (CPIIMBE. Lili eee "b ,9M19 
dBase (MS DOS,- -u sera vae 9419 
Continental Software 
Tha Horia Accountant Plus. 3 u$ 
ist Glass MS... -a suus. $79 
Technolog Sotware 
echnology 

ae WI ` L| M 43 
pt i š Associates 
Speed Raade bas E 48 
Datamosi 
Rasa! Estate Invastmant Program. — ..5 79 
Write-On ^um eed $ B5 
Comprehenaive Software 

n0 $55 

Eagle Software 
Money Decisiona , ~. -.- |  -«- $129 
Howard Software 
Raal Estate Analyzer lI... (0.8158 
Tax Preparer 1983. |... ...8199 
Innovative Softwaro 
TIM. lil J] e ig " 8298 
ius 
Easy File? "u i15 1 L $249 
Esay Writotll — --... , $219 
Easy Planner,.--.- uu - lus a Sg 
Accounts Beceivable 4 .5389 
Accounts Payable .. . ‘ . $365 
Gonpratledger — | . 368 
Financial Management Saris , . $899 
Micro Lab 
The Tax Manager .. $159 
Micro Pro 
Wordsia 33 ,, ... 5298 
Mailmerge3.3 .. . 59 
Spallatear33 -... . + 8159 
Intostar3.3 a peat F4 43 .$299 
Reporisiar33 4.5 , T . $209 
North American 
Business Soie 
AnSwh à , 8159 
PBL Corporation 
Personal Investor ,.8 89 
Penchires 
General Ledger `... a EN! S229 
Accounts Racelvabie , . $n SAD 
Accounmis Paysble ... soe) 8229 
Poach Pak (GL'ARJAP) > , «S228 
Software Publishing 
PFS Report af He. & 85 
PFS Fila +3 á ISTE * 7.4 95 
Digital Research 
Concurrent CP/M tee S208 
C Basic B6 ,. LEE 2 8125 
PascauMT + Bë TP » $239 
Speed Programming Package 86 .$125 
CIS Cobol 86 . ra: $B 
Peter Norton Computing 
Morton Utilities , — § 55 
Select 
Select Word Processing System = , .5299 
Softword Systema 
Mullimata ,, tin $289 
Sorcim/ilSA 
Supercaic Fa "an (0,8125 
Superwriter . 211455062: nq ¿UE 
Spaltguard, , rave (18125 
Southeastern 
Data Captura — 8 75 
Vialcorp 
Visicalc (256K) - .. $185 
Desktop Pran 1 ee " £199 
VisitrandiPiot Tr 1199 
Vigsililg..i1. 2 p --... .5199 
Visidax . — 5165 
Visiachedule , £199 
Business Forecasting Mods! ` s 09 


Circle 112 on inquiry card. 


IBM Personal Computer 


«Ud 


includes 64K IBM-PC with two 
320 KB floppy disk drives, 
color controller grapnics card, 
monochrome monitor 


$2839 
* X Specials of the Month * x 


Verbatim Disks (S/D wiLibrary Case) .........,.... ....$ 24 
Box of Maxell Diska (O/D) w/color coded markers ........$ 40 
Flip 'n File Diskette Box with Lock (Holds 25) .,.... ..... $18.50 
Elephant Disks Single Side/Double Density.............$ 24 


Quadboard 256K Installged...................... , .g 3898 
Quad 512 + (512K Installed) ...,..,.................. $ 599 
Mark Vi Modem (w/Termina! Software) ............... S 178 


AST Megaplus Il (256K Installed) ..................... $ 539 
Lemon Surge Protector .... eiii n nnn fs 39 
Orange Surge Protector, ........ eee $ 95 
Corona Desktop Computer 2/320K Drives/128K.......... $2585 
Corona Desktop Computer 1/320 Floppy-1 10MG-128K .. . .$3995 
Corona Desktop Portable Computer 2/320 Drives-128K ...$2545 
Corona Portable Computer 1/320 DRives-10MG-128K . ... . $4295 


1095 E. Twain, Park Place — Upper Level 
(702) 796-0296, Las Vegas, Nevada 89108 


Call Toll Free 


1-800-634-6766 


Order Line Only 


Information & Order Inquirias (702) 369-5523 
Mon. — Fri. 8 A.M. to 6 P.M., Sat. 9 A.M. to 5 P.M. 
Dealers Inquiries Invited 


0 ng Information and Terms: For Fast Delivery send cashier checks, money orders of 
direct ‘bank wires. Personal and company checks allow 3 weeks to clear. C.0.0. orders 
($3 00 minimum) and 1% of all orders over $300. Schoo! purchase orders walcomed. Prices 
reliect a cash discount and are subject to change. Please enclose your phone number with 
any orders, Shipping: Software ($2.50 minimum) 2 e Hardward (please call Foraign 
orders, APO and F D orders—510 minimum end 15% of ail orders over $700. Novada 
rasidanis add 45/4 sales tax. Ali goods ars naw and Include factory warranty. Due to our 
low prices, all sales are tinal, Alf returns must hava a reium authorization number. Call 
702-368-5523 lo cbiain one before reluming goods for replacement. 


Prices the Competition Cant Touch 


Monitors 


Cojoril......... Y. u ua. Y. 679 
Calor Ill ......... tanya nate eae 309 
Color IV (RGB Analog Input). a+... $1028 
USI 

Amber Monitor 12" ....:. "essi Š 149 
Leading Edge 

Gorllia Hi-Res 12”... — 3 


Quadram 
Quadchrome 
e Hi-Res RGB Monitor 
e Non-Glare Screen 
e 690 x 240 Resolution 


$549 
Peripherals 


Kraft Joyatiok , 
TG Joystick asa eiae rota aud 38 
TG Trackball qk ;kuaeéuaiU < ctas e U D 39 
Microsoft 84K Ratncəro . 
Microsolt 256K Ramcard RERESET S588 
Hayes Smartmodam 30Q «saaa» +e.» 8209 
Hayes Smartmodam 1200 ..........8499 
Hayes Smartmodam 1200B ......... $399 
Hayes Smartcom |i Terminal Pk. ,....$ 72 
Anchor Automation Mark VI Modem. . . $179 
Quadram Microfazec wiPower Supply . . $748 


, $ 45 


AC ti 3424 


pieprrheire 


IBM Interface Card ..,.,...---- -a$ 45 
Versawriter Graphics Tabel ...... 8239 
a 
Printers 
NEC 
NECBO23A i ia -uic .. .0 00$ 429 
NEC3830...... 1:22... $1598 
NEC?710.. ..... — —...-.1, - $2069 
NEC7730.. . .. 1, ree  S2059 
NEC 3550.. wae (E EE big .S1B99 
Diablo 
Diablo 520R {25CP5). . ria £5 549 
Diablo 630R (40CPS) . . , 1. $1720 
Diablo &30KBSR 40CPS) .. ... é $2429 
Epson 
FAOD eer hamia a 9 599 
FXÓ!QFT vanes 50 - $ 799 
Smith Corona 
TP-1 Parallel 13 ata * '1 1 49g 
Okidata 
ML82A . - 849 
MLB3A  ... Ex =- § 0649 
MLB4P = _ . -. -.. $ 379 
SO nun LLL $1088 
MLI? Sf os § 489 
MLB3 .. iren T MS $ 659 
IDS 
Micraprism BO . inp L BARAOrPtOOn ka -b 540 
Priam 132 . * 4 réd +h 51309 
(wlth Sheet!aed & Graphics) 
Priam 132 ... ..... wee 81589 
twiih Shast!sed, Graphice & Colon 
Prism io IBM Cable. ., £09 48 
Citoh 
8510 Prowriter _  _ ` `. , $ 365. 
FiO Starwnter , . | -> . -$1109 
F10 Prinimastar - -.-.S1508 
Mannesmann Tally 
MT 180L quam fie ë m-"r:mowusbhmte S 599 


MT 1802 (Paralial)...... ero , ..... $1550 
MT 1805 (Surlal] .,.........u eos 31559 
Gemini 

Gemini 10 UTWUVSSHTERTTITTC TT... 318 
Gemini 10x meua arusa n S a st 318 


Gemini 15 *P*ILSANAAR Opa n r: 478 
Qume 

Quma Sprint 114 ........,... .  .. .S1348 
Tractor Fead ,........... ... anwar 175 
Printi Inferface b»sectena Pare ae aig 79 


BYTE October 1983 623 


LC NETWORK 
LINE FILTER 


Model C-519-L1 EMI/RFI filter protects 
against high anergy transients. , .varistor 
clamps higher voltages to safe 
levels. ..Max Rating: 15 A, 125 VAC. 
1875 Watis continuous duty.. .$67.50. 


J. W. MILLER 
DIVISION/Bell Industries 
(9070 Reyes Ave., Rancho 
Dorninguez, CA 90224 
(213) 537-5200 


Circle 312 on inquiry card. 


SUPER-FAST! 
— c `l a 


Relocating Macro 


ASSEMBLER 
$169.95 


Diectty goneenies COM, HEX, ar REL fies 
Finsibip REL (anat slows extemal Gyles and 
Word. with conpere msih Operafians on mom 
iMictosol) format nphonaf) Fealumm Zing 
fnagmaomcs Wo hesien mineros, Conditions 
ang iiede (ies Unique ane-pass dealt 
genarAles compact Intermediate cope which ts 
Khas processed to restive forward rolorences. 
yulding tromandoue thine savings Complore 
lstirig. sSymaoi Inble vnd cross-ralerance autpul 
may fe sent to any drect The perfect lool to 
astombly language programming (Linker m- 
o Manual only — 530 For 260 CPM and 


— s LR. Syslems __ 


TEJI MAYIN Mth BY < HLITKER PA kiabi * 412 28J | 
, O A €* nsn "wo wi A M andy 


A je 6n 


Hy he 
In omn- Ma h f 


Circle 427 on Inquiry card. 


Single Board Computer 


G€. 


FÉ ; i "1 s: \ 
yy = PL iski se 
"baby Mab). 2 sarol ports, 4) párolialipor 
RAM, EPROM, realtime clock. watchdóg ' 
limes, &4-pin 4 5* x ë 5” PCB 

EXPANSION MODULES: EAM, EPROM, CMOS 
RAM balmy, analog VO. serial VO, 
paorallel WO, counter ilmar, IEEE-458, 
EPROM programmer, fopoy disks. 
casser, breadbood, eeybood/'display 


Wintek Cap 
vY WINTER 1801 Seih Thee 
Lertayatie, IM 47904 
— 34 7-?42-8428 


Circle 512 on inquiry card. 


T SEL b mi Ql “di 
SEND FOR OUR FREE 


1983 PARTS CATALOG 


THOUSANDS OF SURPLUS 
ELECTRONIC PARTS, 
SUPPLIES AND DEVICES. 


ALL ELECTRONICS CORP. 


905 S. Vermont Ave. 

P.O. Box 20406 

Los Angeles, Cal. 9000 
um» umb uw ! 


Circle 28 on inquiry card. 


@ TeleVideo DEALERS 


© Fast Dump/Resiore 
over GOUk per disk. .... 0, | $60 
* Type Ahead with Print Serman 
B4 Character Type Ahead Autier.. . (680 
e 9270 & 27B0/37B0 Bisyo: Communications 
from Phone 1 Ñ Balasch . $700 & $300 
= JurhuDDS tor TeleVideo ......99t gt 0225 
= BIDS & Formatting for BÜ2H 
D MB . $50 
à $1,100 


a LIPS PEPRERPEE 1525 
Run Tmi. s.i sar TETTIE $175 
© Standby Power Syatam 
200VÀ-400VA-800VAÀ As low an 0383 
RM/COBOL is s regiatered tradernark of 
Ryen-McFarland Corp 
CPIM* is regestered trademark of Gapial Resegich, Inc 
Toro fs a registerad v ademars of Software 7000, Inc. 
PLUS OTHER GOOD TELEVIOED STUFF! 


COGITATE, Inc. 
SPECIALISTS IM UNIQUE TELE VIDEO SOF TWARE 
24000 Telegraph Road, Soulhtield, Mi 48034 
1313) 352.2345 
VIBAIMASTER CARD Accected 


Circle 86 on inquiry card. 


DISKETTES. 4, « —/ 
Dealer inquiries invited 


514" specify Soft 
10 or 16 Sector prices/10 


| MD1-MH1 1 side/dbi dens .,, $27.90 
| MD2-MH2 2 side/dbi dens i p 
86,30 


MD1-DDM 1 side/duad 96 tpl . 
MD2-DOM 2 sides; quad 96 tpi $45.50 


8” Specify Soft or 32 Sector 
FD1-FH1 1 side/sgl or db! dens. — $38.90 
FD2-FH2 2 sides/dbl den $45.50 
Chaecke-VISA-MC-X Q.D. / Add $2 Shipping 
Cal! or write for our discount catalog. 
LYGEN COMPUTER SYSTEMS 
27204 Harper Ave., 5t Clair Shares, MI 48081 
Phone: (313) 777-7780 


Maxell. The Gold Standard. 


Gircia 278 on inquiry card. 


$$ Printers $$ 


$5 WE WILL NOT BE UNDERSOLD 55 


EPSON 
RE RO, MX BAFT, MX 1OGFT, FX 80 8 ñnëweni 


Ail athar primam discounted 
Miscellaneous Hardware 
Microach Pramium Pack 


Combo 
Printer Cards 


Wirerd Buvered BPO.......... @ttenear 34g 
IQQ — "T 128 
; 208 


THE COMPUTER STORE 
394 1-B S. Bristol Street 
Dept. 345 
Santa Ana, CA 82704 
714-261-1383 
ORDERS ONLY: (HOO 824-2227 


Clrola 118 on inquiry card. 


THE BURNER 1/0 
S100/IEEE 696 


Hat ^ complete EPROM programme (wo seta) ports, 
ong paralict KÓ pari wih haretshalundg and memory 


managemeni 
Programmer lsstures: = Programs 2704 2708 7509 
2755, 2718, 2516, TMS2716 2732 2732A 2764 v CPM 
compatible so( ware supplied in EPROM inat can be 
easily wrilionon a drska Hp EPROM &electian r dons 
with soliware Does not usa programming modules 
+ Programmar «à lotally IO mapped © Programming 
socia i5 amta insertion loroa type = Programming 
vnltapes generated on board 
VO Festursic + 2 fully iridependeni AS-232 sonal 
pons s Baud rate Generators are independently 
programmabieirom50jo 19200 old = Independentü 
E oulpul. mputanmdsialus flaps = d divecl sense nes 
Memory management features; * Controls address 
fines AlG-AZ3 è is rik&biod with Mangaid ADS" 
signal 
Option: $ Complete board with programma Í C) and 
menxyry management. $154 25 s Programme oni 
5219 95 < |'Ocnly (25 - P1521995 è Prog antt 
5379 85 = Wamo management anly $109 95 
NNrmory maeagemanti may oe acged lo programmer 
oi LO lor $25 DIU, All combinalions are assommer and 
tested  Dorvery Stock Shipping UPS surtace $300 
WPS ar $5 60 

EXTENDED PROCESSING 


386! Wooucreck Lane San Jose Ca 95117 
(4608) 249-8248 


Circle 181 on inquiry card. 


ç5 ” „a05 
sue” eure SAGE 
IV lero Nimm 


SAGE IV computers use the BBDOOO CPU. 
come wilh UCSD p-Sysiem, PASCAL Macro 
Assembler, Multi-user gystam, Word prog- 
essor, Spreadshvegt, 1 year warranty 
Available SAGE configurations include 

1 540K floppy & 256K RAM #3120 
2 640K topmas & 256K RAM $3750 
1 floppy, 256K RAM, 6mb Hard dick $5B40 
t flopoy, 1mb RAM, 18rb Herd disk $BOOO 


As software developers and authorized 
SAGE daniara we offer cusomer support. 


MARITIME SOFTWARE 
ASSOCIATES 
(503) 929.2552 
6660 Reservoir Road Corvatts. OR 97333 


Circle 287 on inquiry card. 


DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! FREE SHIPPING! 


TEC’S NEW HALF-HIGH 40 TRACK DISK DRIVE 
NICASE & POWER SUPPLY AT AN INCREDIBLE 
LOW PRICE! $195.001!1!! 

NEWI TRUE HALF HEIGHT DRIVES! 1 5/8 INCH 

NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 
NO DRIVE BELT! 3MS TRACK TO TRACK! 
EAC's New Slimline 40 Track wfcase & power supply, ......... $235.00 


andon 40 Track TM-100- 1 wicase & power supply......., $220.00 
(DOUBLE SIDED 40 TRACK DRIVES ADD $75.00) 
hugari New Slimline Double Sided 40 Track wicase & P.S.. $299.00 
hugart New Slimline Double Sided 80 Track w/case & P.S,..... $379.00 
andon Single Sided Slimline 8" Disk Drive widual case & P.S.. . $545.00 
andon Double Sided Slimline 8" Disk Drive widual case & P Fe $625.00 
wo Drive 5 1/4” Cable (FOR MOST COMPUTERS). à ,. $23.99 
(WITH GOLD PLATED CONNECTORS) 
V's Color Computer Lst Drive Only . - $389.00 


ONE YEAR WARRANTY ON TEAC & SHUGART DRIVES/180 DAYS ON TEC & TANDON 


layes Smart Modem 300 Baud.......$225.00 1200 Baud.....$525.00 
lode | Double Density Board. ,................. aa... ..... 1. +1 $89.00 
V's Line Filter W/Surge Supression... .,.......,. on orar ess, $45.00 
skette File Box "Holds 70 Diskettes". ........ CIPIT AD 
PRINTER > al 
X80 FT w/Graphtrex Plus. $459.00 Gemini 10. . $349.00 
IX 100 w/Graphtrax Plus. $659.00 Gemini 15... wa. caus $479.00 
X80 w/Graphtrax Plus. . $389.00 Citch Prowriter 8510...... $395.00 
X80 w/Graphtrax Plus... $569.00 Starwriter F10., .. $1169.00 
X100 w/Graphtrax Plus. . $779.00 Smith Corona TPL.. p $595.00 
rinter Cable 10' long w/gold plated connectors starting at......,.. $25.99 


Visit our retail location at: 


111 Marshall Street 
Litchfield, MI 49252 
(313) 426-5086 


DV'S EXCLUSIVE “YOU CANT LOSE” 
SIX MONTH WARRANTY! 


"NO YOU'RE NOT SEEING THINGS, THATS FOUR 
INTERNAL DRIVES IN A MODEL 4, WITH UP TO 4 MEG, 
DISK STORAGE AVAILABLE NOW! 


DV IS DRIVING DOWN PRICES ON DISK! 
DISPLAYED VIDEO ts now offering TRS-80 MODEL 4 with TANDON/ 
TEC/TEAC disk drives, one of the most reliable disk drive systems on 
the market, for INCREDIBLY low prices. 

MODEL 4 with 64K dual 40 track double density disk drives, complete 
system with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO $1599.00/128K...$1679.00 
MODEL 4 with 64K dual 40/40 track double density disk drives, complete 
systems with TRSDOS 6,0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO $1899.00/128K...$1979.00 | 
MODEL 4 with 64K dual 80 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO...... $1899.00/128K...$1979.00 
MODEL 4 with 64K dual 80/80 track double density disk drives, complete | 


| systems with TRSDOS 6.0 and 1 BOX OF DI 
| PLUG IT IN AND GO.. 


.. $2199.00/128K...$2279.00 
MODEL 4 with 64K four 40 track double density internal disk drives, 
complete systems with TRSDOS 6.0 and 1 BOX OF DISKETTES : 
PLUG IT IN AND GO...... $2299.00/128K...$2379.00 
MODEL 4 with 64K [our — ades ol any configuration available to 
achieve up to 4 meg of disk storage... .. CALL | 
MODEL lil internal Two Drive Kit: Indiudes vomreilet fear, dual drive 
mounting bracket, dual power supply, all hardware cable; and conneciors 
(gold plated) & TEC Drive 


IMMEDIATE DELIVERY 
DV'S SIX MONTH 
PARTS AND LABOR WARRANTY 


(313) 482-4424 

(517) 542-3280 Authorized Dealership at: 

(517) 542-3939 "to Orien Cal (313) 426 5086. (313) 480-4424, (517) 5423280 
(517) 542-3947 (517) 542-3939, (517) 542-3947 


OR : 
Displayed Video, 111 Marshall St., Litchfield, MI 49252 


` TRS-BO is a tradernark of the Tandy Corporation 


Circla 157 on inquiry card. 
Prices sulyert bo change wilhout natio 


When i$ comes to quality software 
Jor microsystems, DYNACOMP delivers: 


STOCK MASTER (APPLE}: $59.95 
The Systems .. Appa Aun Canon Come 
Comguaitat CP/M Franhsn H/Z-10Q0 
und PC. Kaypaq Marrow HEC Nor 
Osborne SuperDraln Timar TA8-60 


Wanu reri diskettes: £18.64/10 (66, HO who ringi. 
Inctucies FREE Hote qiormge bor. Add $3.00 shipping. 


CALL OF WAITE FOR A FREE CATALOG 
DYNACOMP, (NC. 
1427 Monroe Avenus, Rochester, H.Y. 14618 
Telephone: [716] 442-8860 


Circle 163 on inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard, Visa Accepted, 


Call Free: {800) 235-4137 


Ne 1858 
| EXCHANGES 
1X1 Foothill Blvd 
San Luis Obispo, CA 
9340] iin Cal call 
(805) 543-1037 | 


COMPUTER PAPER 


Printed with your name, club, any- 
thing. Paper is white 204 stock and 
fits all printers using 91x11 continu- 
ous paper (8x11 when deteched]. 
300 sheets $14.95, 1000 
sheets $24.95. We pay ship- 
ping. Texas orders add 5%% tax. 
Select ink color: red, blue, brown, 
gray, or canary. Specify name(s) up 
to 3O letters & spaces. Enclose 
check or money order. No COD's 
Allow 3 weeks. Faster delivery with 
M/C, Visa phone orders. Write or 
phone Personalized Computer 
Paper B, Box 20539/San Antonio, 
Tx. 78220/ (512) 227-0585. 


Circle 375 on inquiry card. 


NEW GENERATION OF 
INTELLIGENT PAL/‘EPROM 
PROGRAMMERS - FOR THE 
NEW BREEO OF ENGINEERS 


* geo AND 24 PIN PALs * 27 AND 
25 EPROMs ° HOM EMULATION 


DIGITAL MEDIA 
3478 GIBRALTARA AVENUE 
COSTA MESA, CA 925626 

(714) 751-13?3 


Circle 162 on inquiry card, 


EM 4— y PIP 
PC-LINK 


DEC VT100* TERMINAL 
EMULATOR 


e A lull ‘eaturad DEC VT1OO* terminal 
emulator on IBM PC/XT 


e Translar text filas between hosi and (BM 
PC/XT. 


© Very aasy to uso. Complete user 
dacumarniatiàn. 


@ Touse PC-LINK pragram, the PC needs to 
have at (easi one disk drive, IBM DOS 

IBM monochrome c color dispiny, a 

RS232 pori, telephone modem or direct 
connact. 


è Support baud rata unto 1200 baud. 


€ $80.00 -$8.00 lor shipping & handling. 
SCREENWARE CORPORATION 
P.O. BOX 3662 
NASHUA, NH 03061-3662 
m Tel, 603-888-4074 
= es 


GEH QUEE eu ccm la c 
Koi nC fruar 


Circle 414 on inquiry card. 


CHIPSEDALE E 


THE INFLATION FIGHTERS! 
4116 250m 699.50 100+ 1.05 ea. 
4116 200a 8310.00 1GU « 81.03 ut. 
4116 150m &911.30 10G 5 81.25 ea. 
4116 1200s 8/514 50 100 + 51,50 es, 
4116 12001 8/215.50 100 + 81.50 ca, 
2114L 300m 6810.50 


"6116 l> E4,.00 an, 

*AT16 2ODms £345 um. 

*6I TELP 150a 94,13 en, 

"17151 Duk Conuuller 820.00 
1777 Dink Corrroljer $1 


7.30 
ZBOA, 280ACTC, "EN 13.00 sa. 
$ 


2715-1 $Y 350r &r$4.25 um. £5.00 rà, 
2716 SY 4500 $1.00 ua. 

"2732 5v 4*55na 53.55 ss. 

"2512 Y 450s 94.25 en. 

*27&4 SY JOOna 20 pim 69.00 an. 


CHIPS E DALE 1-206-451-9770 
10655 N.E. 4th St., Suhe 400 
Bellevue, WA 398004 


Circle 82 on inquiry card. 


DD34-4001 R sideri dens 
Checks-VISA-MC-C.0.0.fAdd $2 Shipping 
Cait or write tor our dizcount catalog 
LYBEN COMPUTER SYSTEMS 
27204 Harper Ave., SL Clair Shores, Mi 48081 
Phona: (313) 777-7780 
DATALIFE + THE NAME iS THE PROMISE 
THE WARRANTY 1$ THE PROOF 


Circle 279 on inquiry card. 


HEXADECIMAL DESK CLOCK 


Solid mahogany timepiece represents the 
time in base sixteen. Features Include: 
handrubbed finish, gold lone characters 
and hands, and a quartz movement 
accurate to within 10 seconds per month. 
Clock measures 414 in. Square, can 

be hung (bracket included), and runs lor 
over 1 year on a standard AA battery. 

An atiractive addition to the work area of 
any computer professional or habbyisl. 


Only $18.95 plus $1.54 shipping & handling. 


PA residents add 6% sales tax. 
Please allow 3-5 weeks jor delivery 
Send check or money order ta. 


LILIST T IME 


P.O. Box 403, Ambler, PA 19002 


Circla 164 an Inquiry card 


CP/M CROSS 
SOFTWARE 
for the NS16000 


INCLUDES: 
* Cross Assembler * 
* Cross Linker * 
* Debugger * 
* Librarian * 


* Pascal Cross Compiler * 


Prices start ai 
$500 for Assembler only. 


SOLUTIONWARE 


CORPORATION 
1283 Mt. View-Alviso Rd. 
Suite B 
Sunnyvale, CA 94088 


408/745-7518 


Circle 438 on inquiry card. 


IBM PC 256K 
2X 320 KB DS/DD DISK DRIVES 
FLOPPY DISK CONTROLLER 
COLOR CARD 
ALL FOR $2599 


ke ww-— 


gd. 1I 


Ei X 
= |= eee bt b b f ' PASA! ` 
ip EH | et p e & s & t i an ANN 
pU: à k. ` 


eae 5» bp * 6 P, Fw ; 
. # =" š . 1 i 
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g 


LOTUS 1-2-3 $3593 


VISICALC $199 
SUPER CALC II $199 


MULTIPLAN $199 


IBM PC2Z56K COLOR GRAPHICS BOARD FLOPPY DRIVE CONTROLLER 
WITH PARALLEL PORT 360KB DS/DD DISK DRIVE, PRINTER, CABLE 
DOS 2.0, 10MB HARD DISK SUBSYSTEM INCLUDES CABLE, 
CONTROLLER, POWER SUPPLY, CABINET, SOFTWARE 
ALL FOR $4295. 


WORDSTAR $329 WORD PERFECT 5349 MEMORY BOARDS 
MAILMERGE $179 EASY WRITER $129 AST COMBO CARD 64K 
Pita pim nr ne MULTIFUNCTION $299 1/0 PLUS $199 
QUADRAM 256K MULTIFUNCTION $399 
DOUBLE SIDED DOUBLE DENSITY H E E FRED asas 
320 KB $225 
OCS BIG BLUE CARD $479 
PGS COLOR MONITOR APPLE Ile STARTER SYSTEM 
HX-12 $499 iha 
AMDEK, NEC MONITORS AVAILABLE M se. x 
HARD OR IBM 
DRIVE FOR APPLE 1l + and Ile | 
a SMB $1399 10MB —- 15MB $2199 
HAYES 
PRINTERS 
BROTHER HR-1 $750 BROTHER HR-15 $499 rrakta ai sb lly 
OKIDATA 82A $499 83A $699 84A $999 
93A $959 KAYPRO DEC DIABLO DAVONG 
GEMINI-10 $359 GEMINI-15 $529 MAYNARD LNW TAXAN BMC 
NEC 3510 $1399 3550 $1799 C ITOH EPD TELEVIDEO TANDON 
7710 $1975 MPI SHUGART 
EPSON RX80 $379 FXBO $599 AND MUCH MORE AVAILABLE! 
MXB80 /FT $449 MX100 $649 CALL! 


SEND ORDERS AND [INQUIRES TO: 
COMPUTER POST INC. DELIVERIES TWO TO FOUR WEEKS AVERAGE 


22102 CLARENDON ST. STE. #1 ALL SHIPMENTS ARE CASHIERS CHECK ONLY. 
WOODLAND HILLS, CA 91367 PRICES SUBJECT TO CHAGE WITHOUT NOTICE. 
(213) 999-1041 SHIPPING AND HANDLING EXTRA 


Circla 113 on inquiry card. BYTE October 1983 627 


COMPUTER RUNS MOTORS 


e ROBOTS 
« PROCESS CONTROL 
e CONVEYORS 


* ONE PORT RUNS UP 
TO FOUR MOTORS 


i computor with 


the COPA controller (a com- | 


Ë mand speed and direction ol two 
mdependent molors from a single Qutu port 
For tohoi drive motors or any two funcliana 


requiring proporlanal mpolar control of 15 Vda | 


up fo 12 Amps esch Narmally the conirollar 
installs hatween (he computer, a 12 Yde ballery. 
and (wo DC PM motors mounted right and 


Welt on arobot Simple software commands se | 


speed and direction tatches in the COFB thus 
remy your computer for other iasks Two 
CDFR's contra (Qut motors with a single port 


The CDFR speed contrat uses CMOS. oplo- | 
uplalorg ñ reiayiess PWM power circudry One | 


year Hmned warrinty Buy now with parahia 
interlace for 5225 00. or seral for $315 DO 
Other rogboncé components available MC 
VISÀ MO. cr check. 


VANTEC 
19445 VENTURA GLYD SUITE 10-281 
e SHERMAN OAKS. CA 91413 
(213) 993-1071 


Circle 483 on inquiry card. 


AUTHORS 


@ Publishing ts now consc- 
ing manuscripts for the 1984 season Ir 
you have written à ane working on a Dook- 
length project of the caliber of Learning IBM 
BASIC, or Learning TIMEX Sinclair BASIC by 
Bend A Lien, and you would like us ta 
consider tt for publication, send at least three 
sample chapters, a table of contents and a 
letter describing the book and your creden- 
tals, along with a sell-addressed, stamped 
ta C t 

ate in In well organized, easy 
to undertand how-to books with wide 
popular appro, 


Write: 
Editorial Directór 


C k” Publishing 
peel mec, El Cajon, CA 99091 


COM 


PUBLISHING 


MEW) NEW! NEW! 
SPOOL-Z-C) 100 


256K S-100 
PRINTER BUFFER 


IÍ yu use an $-100 computer, then SPOOL: Z-Q 100 
aft Sav prag me phe me you walt wating lor vous 
MN 10 (inihi in 3 tag way, berauae SPOOL- 100 
siha BIG huiler? 


SPOOL £C) TOD Ine aces $6 both yenál i5 242) and 
parallel (Ceniionis dandard) primers. All siers arp 
vopurnialée in 256K Standard seria) protocols (XON/N- 
OFF ETY ACK. FNQVACK, and bath polarities of 


Reverie Chanel) are apporte at haud cotes fram 150. | 


to V9,8 Mam (mary more kosture». Call ec write for 
more information 
PRICES: (Including shipping) 
32K = $119 BK - 5149 
TISE = 3403 192K + 5469 
256K - $5279 
t$ DAY TRIAL PERIOD! 


Cal)! Mos. Athi B (w We orre ME. SA AMEN, am! 
CCH? fmi vetta Praet oriee 


IVB ELECTRONICS 

1681 Fulion Ave, Suite 10A 
Sacramento, CA 95825 
Phone: (915) 483-9709 


DEALERS WANTEDE 


Circle 251 on inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and CO.D's 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 


San Luis Obispo, CA | 


93401 tn Cal, call 
ide (800)592.5935 or 
P GU S NAIROS154:3- 1037 


Circie 341 on Inquiry card. 


Poor Person Software 
Quality Software at Low Prices 


Poor Person's Spread Shee! $29.95 
A progrnunmable Colculatoris combined wath a Screen 
spread sheet 


fad to te ATHE ne 
uie di a tenian Don a w m n 


Poor Person's Spelling Checker $29.95 
includes X3, 000 word dictionary compacted ta 74k disk 
spec: 

oMAZEIng Game $29.95 
ARCADE acion for CPM Colter) Pease and vod 


Window System $19.95 
mam comtor scram wo applicxiton. conhoted 


Spread Sheet amd aMAZEng paro eques Sok CAM 
and BU < 24 ndoo Terrina wath cursar luncha Winder 
Gysen ;equses drad cursor afrressem and srr 
mmeomug 8" (Bad SD and 

ta aci solua ta 


Poors Person Software, en Cicio, Palo Alto 
CPA w a trader of Digita Fuenarch Corp 


Circia 370 on inquiry card. 


your FOr 


HAVE THE BEST OF BOTH WORLDS— 
DataSiars powerful data input, sorting, 
and editing, and your Fortran programs 
ta perform sophisticated data process- 
Ing. With DSUBS, simple subroutine 
calls are all thal are needed lo read, 
write, and update OataStar dala and 
Index tiles. 

SUPER DEAL: UTILITY package thal 
inciudes numerous string processing, 
lerminal control, CP/M BOOS and BIOS 
calls, character and number VO, alc., 
and the DSUBS package, along with 
programming examples and thorough 
documentation, all tor 396. 


Random Access, Inc, 


P.O. Box 2094 | ~ 
=m Bloomington, IN 47402 =V 
(812) 339-5854 


DeteSte ip s tpDemark of Mitio ql 
CAM ra a iragemark ei Dee! Febna 


Circle 398 on inquiry card. 


All systems contigured, assembled and besiat 
Fui! Sarvica Otalar. 


SYSTEM B168/A ........$4260. 
128K, Retail $5495 


SYSTEM 816/B ...,....$5150. 


258K Retail $6995 


SYSTEM 816/C ........ $6660. | 
JH4K. MP/M 4-16, Retail $8995 


MORROW MICRO DECISION" 
MD1 $843. MD2 $1148. MD3 $1670 
(terminar $500 additional) 


Call for deep discounts an boards/drives. 
Located in Northern Virginia 


ONETCO 


“ir 1 te eR, ODP Ra 'alh 


(703) 690-3312 
Authorized CompuPro end Morrow Dealer. 


Circle 333 on Inquiry card. 


TOP QUALITY DISKETTES 


ABSOLUTE LOWEST PRICES 


| ° 2 YEAR WARRANTY I] 
* OOUBLESIDED — g 

* DOUBLE DENSITY 

* WITH HUB RING 


$495* 


SOFT io ON 
n +6 SECTDR 


5%" IBM Certified - $2.49* 
574" SSSD - $1.75* 


Minimum order : 10 diskettes 
(bas complete wilh Tyvek sheaves & lately 
W Paray maaemum gl 16 pont cms 
R Quuntity decors 
* UO dertherci 5 'QUO deguti t $0440 garmin bo 
Budd $4 per cate 55 $O per case Ü (casa at tOch 
For pe gprg henging Coestimamiac Aj S à UOS ured 
B: raGuiee 10 dip Dar Cleetarce 
@lnenediats supremnl C O Ü Morey Orders ge Certitied Ohecks 
© Writien nF Cha ya riera acco DIR Tener eel raipet ir pn 1 07. diy Mas 
q LII CLINT DO LDUELL-ELETLLEL B 


W Satis atihun quatanateti nt purchawa pici ratungciseni 


Phone: i312) 387-5015 li 
p" COMPUTER CONNECTION g 
il " Mesandria Dr. » Vermon nia, IL 80081 B 


Hel thuily? SOFTWARE A HARDWARI CATALOGUE 
=m Ga zz zm ERST ED) gz aes] new mcs cl 


Gircie 105 on inquiry card. 


BACT-186 MULTIBUS* 
SINGLE BOARD COMPUTER 


* jAPX-185 High Integration 1641 

* ‘Twice tha perlarmance of the standard 8088 process | 

a 128k byte of Dynarale RAM 

* Bochurta for up to 32k byte of PROM 

s. Two high speed DMA channels 

x The programmable 1B-bit timers $850" 

W 14 internal vectored interrupts 

3 4 extemal vectored interrupta — 

e High speed SOLO local pet work 

Interface. 840,000 baud 

© Threw RSTI programmable band rate channels 

» (SBX Mukimodule expansion connector 

e Muttu” compliance level: Master D16-M38-116-V/I. 
| "Multibus.ISHX are trade marks of she Intel Corporation, 


Circle 48 on inquiry card. 
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THE BIG BOARD PROJECT: With thousands sold worldwide and o over lwo years of field Racivan the e Big 
Board may just be one of the most reliable single board computers available today. This Is the same design that 


was licensed by Xerox Corp. as the basis lor their 820 computer. 


The Big Board gives you the right mix of moat needed computing leatures ali on one board. The Big Board was 
designed from scraich to run the latest version of CP/M*. Just imagine ail the ofi-fhe-shelf software ihal can be 


run on the Big Board wilhoul any modificalions needed. 
FULLY SOCKETED! 


64K RAM 


Usas Indusiry standard 4116 RAM's. All BAK is evaliable to Ihe uae, our VIDEO 
and EPROM sections do not make holes in system R AM, Also, very special care 
wee taken in Ihe RAM array PC Ipyoul lo eliminale potential noise and giliches. 


2-30 CPU 
Running al Z5 MHZ. Handles ef 4118 RAM reíresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 6080 sofiware. 


SERIAL I/O (OPTIONAL) 


Full 2 channets using Lha Z80 SIO andihe SMC 6116 Baud Aale Generator. FULL 
A8232) For synchronous of asynciwvonousa communication. in synchronous 
moda, the clocks can be lransmilted or received by a modem. Solh channels can 
be sat up for eihar data-communication or date-terminals. Supports mode 2 int. 
Price for all paris end connectors: $38.95 


BASIC i/O 


Consists of zeparsia paraNai port (Zü0 PIG) ior use with an ASCH encoded 
keyboard for Input. Outpul would ba on ihe 80 x 24 Video Display. 


BLANK PC BOARD — $99.95 
The blank Big Board PC Board comes complete with {ull 
documentation (Including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a disketle with ihe source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 


"THE ORIGINAL BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 


2-80 CPU! 
zu NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORSI) 


pup a xm DUREE : 


FEATURES: (Remember, all this on one board!) 


64K RAM! 


Soc SSS oe 5 A ina * 


Ë T 


pd AA a 


schematics — $5. 


l 
Lk M? 


uda a aw am 


WANT MORE INFO? 
Full Documentation and 


ur) 


 s279n 2s, 


SIZE: B'A x 13% IN. 


SAME AS AN 8 IN. DRIVE. 
REQUIRES: *5V (2 3 AMPS 
* - t2zV @ 5 AMPS. 


24 x 80 CHARACTER VIDEO 


WRHBh a crisp, (licker-(ree dispisy Inst (looks extremely sharp even on smal) 
meonilors Hardware scroll and lull cursor cunirol. Composita video or split video 
and syoc, Characler set Is supplied on a 2716 atyla ROM, making customized 
lonis easy. Sync pulses can be any desired langlh or polarity. Video may be 
inverted or true. 5 x T Matrix = Upper A Lower Case, 


FLOPPY DISC CONTROLLER 
Usas WD1771 controller chip with a TTL Data Separator tor enhanced rellablilty. 
IBM 3740 compatible. Supporis up io tour 8 inch disc drivas. Directly campatibla 
with standard Shugart drives such as Ihe SABOU or SALOI. Deives can be 
configured Jur remote AC off-on. Runs CP/M* 2.2. 


TWO PORT PARALLEL I/O (OPTIONAL) 


Uses Z-80 PIO, Full 36 bits, fully buttered, ti-directional, Uses selectable hand 
shake polarity. Sei of ai) parts and connector tor oarallel 1/0: $19.95 


REAL TIME CLOCK (OPTIONAL) 
Lires Z-40 CTC. Can be configured ss a Counter on Real Time Clock. Sel of all 


paris: $9.55 


CP/M’ 2.2 FOR BIG BOARD 
Tha popuise CP/M" 0.0.5. lo run on Big Board is avaliable lor $430.00. 


DOUBLE DENSITY ADAPTER BOARD — $149.95 (AAT) 


Requires no culs or MODS 1g an existing Big Board. Ghras up io 670K siorage on 
a single sided 8 in. disketia. With software fo patch your CP/M* 2.2. 


PFM 3.3 2K SYSTEM | MONITOR 


TERMS: Shipments will be mad imately 3 to 6 ks aft 
Digital Research Computers | ccoveycurorer. VISA. Mc. cash accepted We wil sccepl COD's [lor the 


(OF TEXAS) 
P.O. BOX 461565 » GARLAND, TEXAS 75046 » (214) 271-3538 | 


Big Board only) wilh a $75 deposit. Balance UPS COD. Add $4.00 shipping. 
USA AND CANADA ONLY 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE D'OMESTIC USA PRICE. 


THE DATA SAVER 
POWER SUPPLY 


" | isn’ «ws of eet Sepia. ^ 
DecOtec™ has 
you covered 


DecOtec decorator covers protects 


12V A. Regul j s your equ ipment while offering a wide 

sn em e ew a DM - range of designs & colors to reflect 

a= 12V D tA Changing your own personality or hobbies. 
Whole aysam cen run 14 min. with battery only. Not baggy generic covers — Tailored 


Dimensinne LEW ¢ Adsl < z 
ra Single Oi pal Seppiku to fit your exact dimensions, standard 
| * Power Supply w/Balteary wasan zh Or custom. . Company logos 
Charges x x 2 
« 4 Harris + DEALER INJUIFIE S WELCONI 
for brochure today! 


Seri Veh Pi autocontrol lil DEC al 


11400 400 Darxett "T"Í (513) 236-9923 — 


OEM Pri Pri 
Available] " nene M C EE | PO Box24449* Dep! Ë Daylnn Ona 45424 


BUSINESS SOFTWARE 
DATA COMMUNICATIONS 


FOR 
IBM PC, SEATTLE, NEC 
COMPUTERS 


Taleprocessing soltware available lar above 
computers (ë Iimee-sharing hast or between Wo 
users (send binary files, also) 
REMOTE DIAL-UP 
SYSTEM FOR ABOVE 


NEW 
SEATTLE 8086 GAZELLE i! 


10 Mhz. - 256k mem, 
Computer system, 
US ROBOTICS modems, TELEVIDEO 


Write for iReralure and prices on above systems, or 
call lor quote 


CSCS 
COMPUTER & STATISTICAL 
CONSULTING SERVICES 
P.O. Box 5351 
Terre Haule, IN 47805 
(812) 466-4111 


FOR WINCHESTERS AND FLOPPY 
COMPUTER SYSTEMS 


Features! 4 Output Voltages 
* + NV e 10% 5A Regulated * I00KH2 Switcher 
th battery charger < Low Nolae, Low Ripple 


Write or call 


Circle 49 on inquiry card. Circle 145 on Inquiry card. Circla 12B on inquiry card. 


* Amder 12" Monitor 

e andon Drive 100-2 320K for IBM 

eC. Hah Prowriter 8510 120 cps 

s Dynaz DX-15 Daisy Wheel 13 cps 

s Smith Corona TP- 1 Daisy Wheel 

e Silver Read EXP-550 Daisy Wheel 

e Brother HR-1 Daisy Wheel (16 cps) 

e Darsywriter 2000 (48K) $1096 
s [ume Sprint 11 Daisy Wheel 40 cos $1395 
a Eagle li Compuler 51595 
s TaleVided TeleTole | Compuler Call 
« Sanyo 555 (BM PC Compalible Call 


MICRO MART 
B764 Complex [x . San Diego, CA 92123 


ee Xm (619) 268-0159 = 


Circle 296 on inquiry card. 


RIBBONS 


CARTRIDGES AND SPOOLS 
PRICE PRICE 

PER PER 
RIBBON DOZEN 
Anadex 9500). 13.50 147.00 
yao Pet 8023 2,00 B1.00 
* Q. Itoh Prowriter 5.85 68.40 
Q: toh Starwriter F-10 425 54.00 
Data South DS-1B0 „umanan 5.50 75.00 
Epson MX-7/0/Bü , anim 5,25 50.00 
Epson MX-10D jinn 9,95 108.00 
Epson MX-100 Reload ..... . 6.50 72.00 
Gemini - 10 wu „m 250 27,00 
IOS Micrapriam - 480 6.00 63.00 
IDS Paper Tiger 460/560 750 67.00 
IDS Prism esu. B.0O 91.00 
Okidata - B0, 82 & 83 2,50 27.00 
Okidata ka 84 Ho tH m PA tenes 5,00 57.00 

TO ORDER CALL (313) 569-3218 or 
WRITE FOR OUR CATALOG 
DWIGHT COMPANY, INC. 
15565 NORTHLAND DRIVE 


WEST TOWER SUITE B04 
SOUTHFIELD, MICHIGAN 48075 


Circle 181 on inquiry card. 


0 Dysan 


CORPORATION 


Solve your disc problems, buy 100% surface 
meted Dysan diskettes. All orders shipped 
fom stock, within 24 bourse Call tol FREE 
(800) 235-4137 for prices and information. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401 (In Cal call 
(805) 543-1037 ) 


Circle 341 on Inquiry card. 


AL, Bit Fast Static Bain 


H=. Eo 
{= = 


Fa! 
ETER 


z g #3 
ü i 
+ - 


SR-6&4K RAM MODULE, 24 bi! oddresiing, S300; 
IEEE &96 campntible. (64K a B] Z(32K x 15], 90 
MMs nc wall «iara, Phontem option, upper 
ISK bytes desoleciable in 2K byte Blocks, ! 
gear worton| p, 
TERMS: We pecepi checks ur money orders. 
Aliaw 1 weabs (at persons! checks 
re clear, Dajfusry h fram stock 10 ó 
wushs, Add 45.00 par n boord far 
whipping. MA residents odd 3% soles 
fan 


LEXICOMP DATA SYSTEMS 
RO, BOX 221 

LEXINGTON, MA 02173 

TEL, (617] 662 3088 


Circle 268 on inquiry card. 


The Statistician 


CPM IBM-PC 
TRS-DOS XENIX 


* Muthpie Regression 
Slepwse 
Ridge 
AR Subsets 
Backward Elimination 
"Tima Series Analysis 


Please call TOLL FREE 
1-800-334-0854 (Ext. 814) 


for more information 


Circle 387 on inquiry card. 


EXCLUSIVE - FREE 


MANUFACTURER'S WARRANTY 
g Paces are Ine lowest available 


‘Additonal quantity discounis available 
With the FDD-200-8. you buy twice the storage 
capacity Al à nominal cost increase 


Shugart- 
Compalible Drives 


FDO1iO0-B 
FOO200-6 


@No ote company | 
can offer inp manuta 
turers 9O-day warranty al np 
mx charge 


@ All warranty work t accomplished at Ihe manu- 
lacturer’s factory authonzed sanace camer 
@ We sup Irom exiting inventory 
Viee/Mestercharge 


RSM Disk Drive Services] 


WRL sa Sume Gola oe Bivel. Fullerton, GA 92831 
714) 526-1992/Call Collect Mal Order Add S? 
pong, Caftomia resdaenis add 6% sales Lan 


Circle 201 on Inquiry card. 


tur Handwellcop 


wth Rap rg HE AL fas LOS ALTOS CA OILS 


Waj a x | BES PLANC EI T m1- 
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3g 
74b 22 74126 ad 
740 rátgh 59 
7403 da 74132 Bg 
TAU 22 74136 75 
TAGE 23 74138 m 
7406 35 fyA1ÀY TO 
rant 35 74142 295 
7408 zü 74145 295 
PG 23 Fa 142 2H5 
7410 27 74145 62 
PAT 29 T4147 1 95 
7412 2 74448 120 
fais 39 74150 1 Ds 
f414 55 74151 Br 
1416 29 TA 182 67 
Fatt 79 74153 87 
7420 22 T4154 ? 19 
7821 M TA155 7B. 
7422 zq 74156 75 
7423 29 Fa 197 6a 
6425 2A T4158 165 
426 29 /4 1558 749 
7427 25 74100 B8 
74298 45 T4161 88 
7430 23 74162 aa 
7432 29 74163 at 
7437 25 74184 a7 
1435 ?9 74165 B? 
Tax 29 74168 170 
7421} 19 rotor 1.95 
n T4170 1.88 
3 — 74172 4 75 
35 74173 Tra 
95 fara 89 
rg z4175 B5 
T9 TA1T6 75 
65 Tay? 75 
^9 74179 134 
tg 74160 74 
19 74181 1 75 
19 tii 75 
19 r4183 275 
25 74185 2 PS 
23 74 (85 9 g5 
20 74188 430 
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7494 U9 — 74784 300 PEE 
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74016 1 95 743608 gä 
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7AM OSG 35 


DIP SWITCHES 


Z80 SERIES 


h hen "4 8000 SERIES Ñ r 7 
CES on ied = 
^E 3j 8200 SERIES Tuas E 
1 1 

SOUND CHIPS § 6800 SERIES Era E 
CALL FOR Ñ zU 6 

FEHOSK 9 95 

TAWI 995 


MOS PROMS 


Palit 1% 

ve £ tus (95 
Jtr 5 95 2112 299 2 | 99 
1 à 95 3114L-3 B 1345 bg | 85 
52-2 nos | 205 495 5195 
»fbà $95 | MMA MES 435 a 129 
9163-250) 124 | HME'IE-d 495 ELS 
27642010 2494 f HM6116-2 a gi B zd gs 
JTMS525E4 1? PA MMGtISLF-« 505 205 
MCARTE Jy Hie 1 16. P-3 & 95 $95 


Circle 202 on inquiry card. 
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SHSM 149 
reta 1 49 
7845 149 
"Og4K 1 49 
7. 05 Y 

79, 12 i9 
Tu '$ /9 
LM3Z3K 495 
UAT 195 


IN-LINE 

PRINTER BUFFER 

FOR ANY COMPUTER 
ANY PRINTER 


‘Parallel to Parallel 
‘Parallel to Serial 
“Serial to Parallel 
"Serial la Serial 
Model BF645 225." 
For single compuler 
singte printer 
Model BF64M *395.* 
For mulli-compulter 
single printer 
Allow up to four 
computers 


Share one printer 


LOGIC PROBE 


WITH MEMORY 
FUNCTION 


s22.% 
CRYSTALS 


16RAMCARD 


Compatible with 
$4900 


e> — — 


D0533 CP. M. 
Visicalc, PASCAL 
1 YR WARRANTY 


80 Column Card 
For APPLE |] 
399.00 


SPEEDY EPROM 
PROGRAMMER 
FOR APPLE II 
PROGRAMMING 
2716, 2732, 2764, 27128, 
2532, 2564 


IN 30 SECONDS $119.0 
OD—- — HUDSON CK CE RR nm d 


Appiell/lle 
Compatible $3900 


Disk Drive 


CONTROLLER 
CARD $75% 


RED O-—-— ae — 
SUPER COOLING 
FANS FOR APPLE 


549,56 
WITH SURG 
69.50 


————— 
IBMMEMORY 
EXPANSIONKIT 


IBM 64K $52.95 
(9Pcs64K RAM) 


High Quality 
Diskettes 


5y” SS/DD17/Box 
5'4"DS/DD27/Box 


80 Column Dot Matrix 
Printer 
CP-80by C.T I. 
80 cos parallel interface 
graphics printing compatible 
with EPSON MX80FT 


SALE PRICE *299.° 


uou 


cU d. — n mn oom 


PBSIBSGBRSZERURGBSASRRGRBISOBREENDRER 


- wb < ms 2 Ab m ot 


TERMS For shipping include $2 for UPS Ground or $3 
for UPS Blue Label Art Hems över S pounds nrequne 
ndditinnóal shipping charges $10 minirmum ander. 


1-(800) 827-3628 


Handwellcop 


4962 EL CAMINO REAL, SUITE 119 s LOS ALTOS. CA 9402: 
(415) 862-9265 « TLX: 171947 HANDWELL LTOS 


BYTE October 1983 631 


$é$*$9$5S$sesététbt$t?tt*?kttettdS929?$59 


*49699999*u464999o449* 44494446 
Wholesale 


RETAN. SALE MIN, 
PRICE PRICE ORDER 


f 


£» 
£» 
7" 
tee 
ag 
n 
1$ 
45 
» 
1» 
Q0 
» 
19 
3⁄4 
a 
229 
EJ 
62 
éi 
349 
3⁄9 
p 
m” 


s SESSSSSSESTERSESSESSSESE 


*Bhtttettthhhhtthkttlsth*ttuétthktitthkotn 


AUCI FULL OF KORALA FOR LABCÁS QUAITI? ROLA 
ALL ACIS Susg C? TO CHANCE enTWONFT aCe 


K & R COMPUTER CO 
$ 140 PACIRC COAST. p ANg : 


Best Prices On 
TRS-80 Computers 


Our 6th year of discounts 
Ed or Joe McManus 
Fgt. Prepaid. Save Tax. 
Toll Free 800-231-3680 
Marymac Industries, Inc. 
2251] Katy Fwy., Katy 
(Houston) Tx 77450 
1-713-392-9747 
Telex 774132 


See us in the Wall Street 
Journal every Tues., Wed., Thurs. 


Circle 288 on inquiry card. 


* "Apple compatible products” " 

| Apple Ti (+, e) slim disk drive .. $210.00 
Apple ll (+, e) controller card ., . $55.00 
Apple keyboard ,.............880.00 
(with upper and lowercase) 


Apple replacement power supply .$80.00 | 


(5V/5A, 12U/3A, -5V/0.5, —-12V/0.5) 
Apple replacement plastic case .. 880.00 
| Apple ll * compatible computer with 64K 
and upper and lowercase capability 
"wc. š. 


Also printer, modem, and monitor are avaiable in 
lower price. Term. Visa, Mastercard, COD. 


Tel 609-667-6330 
Roger Electronics, 403 Sheffield Road 
Cherry Hlil, NJ 08034 


Circle 403 on inquiry card. 


OUR PC100'* SOFTWARE PACKAGE TURNS 
YOUR IBM*PC INTO A 
DEC” vT100/102/52 COMPATIBLE TERMINAL 
Requires fin. 1 diwa T5280 cmspley. atyne aio 
and IBM DOS or GUIN ~ 


PRICEO FROM 569. 
Chrucnal Loca! Pnniw ñ Fig Transier 


Cor mista urlwimanon cap w rrip 


J LL 
gms ss 
7525 Mitchel Road. Mple, MN 56344 (612) 937-9194 


—— ——  — — — — — am. wa — n Ta —— ~ 
IÑU a< »quteiud egere c! Intesatonar Ba mired Lt oe 
OEC v! mp i 0Qi'erm0 pamet t G! O guai Equ pr C. rt 
QUINT < s l/&22^^ai* Of Clusna&um Sineag o fiip 

PCW GMS ae LaCGonmaras of General Mcr SyMpems 


Circle 192 on inquiry card. 


LOAD CELL 
cedes loann 3010 


CONVERTS 5-100 COMPUTER 
INTO WEIGHING STSTEM 


Inigifaces with toag cdi" ang mawn gauge 
WansrbuCcers 
Prninesuoonally ñinsina for wfualna! epplicationa 
ging stbity petor qo hignopnceag weur- 
irudutatars 

Fully S-100 1EEE-69^ compalihie 

Excitquon lar vp to 8 toad celis 

I7 bf. sgr & overload std cany soc 

15 oe aye & overload at 15 cam eec 

Ú Q1 accuracy 

Puiogrammabie dampene her 

^ QU wectoóred anterrupm 
Wide minge dean-foad and span adiastmients 
Conmrvatve and cookrunang CMOS circuitry 


Prove gs Ék Cutiom & CEM versions erdiiéble 
Scalar Electronix (1982) Inc. 


P.O. Box 0863, Champlain, N.Y. 12919-0053 pq 
(614) 634-7028 | 


Circle 411 on inquiry card. 


LOWEST MAIL ORDER 
PRICES IN THE USA 
OCTOBER SPECIALS 
ITOH F-10 Starwriter (P oc S) 
ITOH 8510 AP Prowriter i?) 
hea 925 lerminal 


958 

D-Z Macro Decision computer with arene 

rerunal, — prawe acd all scltware 1899 
MORROW MD-2 same except Silver Reed Red EXP. 500 
datywheel printer 799 


PLEASE CIRCLE READER SERVICE 
CARD gp A IL Vut a MAIL 


AN nama shipped in factory - v cations with ful 
mənufarturera warranty. We don't cash your chack 
until we ship H we cen’) ship in S days. your check i 
returned unceshed. 


Qucted prices are mail order oniy, and vahd Ociwbe: 
Only We cannot accept credit cards, personal or cóm- 
pany chachs, POs or CODs Shupping charges collected 


upon delivery 
CompuCiass, inc. 
7603 Firestone Bl. 
Downey, CÀ 90241 
(213) 566-3556 
Authorized dealer. Columbia, Corona Diabla, 


Earle, 
ITOH. Marrew NEC. Nurtb Siar. Qurw, Seha Silver- 
Reed. Televiden and other major branda 


Circis 98 on inquiry card. 


5-100 EPROM PROGRAMMER 


EPROM-32 


+ Hips guatity 5-100 board meets or exceeds IEEE-696 


| Programs IK through 32K ibyte! EPROMS 


e Tedna 2ero-wiserbon-force programes socket 

s EPROM is programmed through 1/0 pans and can be verified 
Through |/O ports or located in memory space for ventication 

» Programming voltage generated on-boarü 

> Personality Modules simply adaptation of toag IG drffbrent 
EPROM types 
FHI- 2508, 2758 — PM-3—2732, 21 32A. PH — OTGA 

2510.2716 PM4- 2564 PW8—2TI28 

PM-2-— 2532 PM-5— 2784 

- CP/M-compatibie control software 
tocludes commences Ki programering. $269.95 ° 
verification, $31 1/0 and editing n 


SS Z — — 
MicroDynamics ORDER DESK 
eee 


Corporation 
£363 Porat Ave * Suña 105 
Mematig TN 38119 


“Prica includes EPROM-32. documentation aad two. Personatty 
Modules (spect ee — cp -— e sowa 


d ponar S2 UPS aif 
TN a Selah fas 


of looking for reliabie 3 > 
Source of Supply? E J | 
E" 


camer o 


from Looking??? 


NERNOUS pé 


about 
QUALITY?? 


RIBBONS + /: 
ACCESSORIES < 


Call Bob Kelly Now. . . 

Kelly Computer Supplies 

1811 Carl St. = St Paul, MN 55113 
Toll Free... 800 - 447 - 2929 

MN Res. Cail Collect. . .612/644-9030 


Circle 255 on inquiry card. 


| flexible disks 


Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.O.D. and charge cards 


accepted. — was 
— ry” ud. VISA‘ 


PACIFIC 
EXCHANGES 
100 Foorhill Blvd 
San Luis Obispo. CA 
93401 iln Cal cali 
(805) 543-1037 ) 


Circle 341 on inquiry card. 


TOLL-FREE 
ORDERING: 
800-222-8686 


FOR TECHNICAL SUPPORT/ 
SERVICE / IN ARIZONA: 
602-282-6299 


OF PRIME INTEREST 

Qur prime interest at CCT is service and 
Support. We bulld and sell hundreds of 
systems per year ta the serious computer 
market We rigidly adhere to our strict 
policy ol reliable machines, and reliable 
people behind them. We feel Ihe Com- 
puPro product line io ba the state-of-the- 
art of the computer indusiry 


THE CCT EXCLUSIVE WARRANTY 

With any system we build, we provide, 
in writing, an uncondifional 12 month 
direct warranty on Ihe entire system, in- 
cluding mainframe, boards, drives, power 
supplies, rm and peripherals! We of- 
ler guaranteed 24 hour in-housa r 
and/or replacement with just a toil-'ree 
phone call, We can offer this, since we are 
50 sure of our level of quality and rellabili- 
ty. Its great ta know thal In ihe event of a 
problem, you're nol out of business 
wailing on service turnaround. We deliver! 

Our various GEM contracts with all ihe 
manufacturers of the components we in- 
| tegrate, allow us this unprecedented flex- 
ibility, No factory Ü K.'s necessary — jusi 
get it running — NOW! 


Wyse 100 terminal . . $699 
WS Prom Option - Installed  - . . $50 
Mitsubishi 8" DSDD drives, full or hali 
aight. Set-up FREE OF CHARGE . $449 
Okidata 82 $419 / 83 . $679 
84  $1029/92 $659/93 , $93] 
Ashton-Tate dBASE NG ‘or MD ... $299 
Supercalc 85 - tor CP/M 86 & MP/M .$99 
Visual Terminals in stock Call 
LearSleglerAOM20 -. . $499 
Freedom 50  . .  $489/100-$549 
Hays Modem-$258 < Diablo 520-$1029 
We carry a lull Hne of software in all 
available formats al discount prices 


TECH TIP CORNER 
dBASE || USERS - CUSTOM TERMINAL 
KEYS! implemen! your arrow keys, 
emulale Werdstar edit commands - send 
an SASE with $2 00 - (ATTN: TTC) Tellus 
your arrow key codes. We'll return easy, 
detailed instructions lo change almasi 
anything. H’s beautiful — Pat 


* PRICE BREAKTHROUGH 
Hard Disk Subsystems 


CC 


CUSTOM COMPUTER 
TECHNOLOGY 


1 CRAFTSMAN COURT — BOX 4160 — SEDONA, ARIZONA 86340 


Purchase your Hardware and Software directly trom an OEM/Sysiems Integrator. Take advantage of our buying power! We 
stock a full line of Beard Leve! Components, Soflware, and Peripherals. Call for your needs We'll give you the Lowest 


Prices, and Ihe Technical Supporl and Know-How we are quickly 


wide! The Nalions's Custom Syslems House tor Business, Education and Science. Call for a system quote 


e FOREMOST QUALITY e ADVANCED SUPPORT « REASONABLE COST e 


becoming well-known for. Satisfied Customers Nation- 


PROFESSIONAL LEVEL BUSINESS SYSTEMS 
STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 


DUR OWN IN-HOUSE ENGINEERED 


CCT AN NOUNCES: CUSTOM COMPUPRO SYSTEMS 


CCT-1 — ENTRY LEVEL S-100 BUSINESS SYSTEM 


e Enclosure 2-Desk-20 Slot Maintrame a e CCT 2.4 Dual B” Mitsubishi 

© CPU 8085/88 - 6Mhz BO85/8Mhz B0BB e OSOD Drive System - 2.4 Megabytes = INTRODUCTORY PRICE: 
æ Disk 1 - DMA Floppy Disk Controller e a CP/M 80- 2.2 L0/M - CCT Modified = 
= RAM 16 - BAK Stalic RAM - 12 Mhz » » All Cabling, Complete CCT Assembly, n 


a interlacer 4 - 3 Serial/2 Parallel 1/0 = Tesling, and Minimum 20 Hour Burn-in e 
RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 


CP/M MP/M NOTE Each copy we furnish ls CCT modified for the target system. M-Drive/ K and hard disk drivers are lurnistied, 
and ihe BIOS optimized tor the lastest disk step rate, as well as Terminal and printer compatibility. 


* * CCT-2 — THE FASTEST MICROCOMPUTER IN THE WORLD!! * * 


Enclosure 2-Desk e —— 90K Saud Parallel Termina! Board 


& 78 Key Professional Ergonomic Keyboard 


128K 16 Bit Memory »  DP/Ma8G6-DCT Modified e CCT 2.4 Dual DSDD Drive System 


CPU80B6-10Mhz = Disk] e 512KM-Drve/H ©  HighRasolution Amber Monitor. "$6,799 


Interlacer 3-8 © All Cabling, Compite CCT Assembly, Tasting, & Minimum 20 Hour Burn-in 
RUNS ALL CP/M 86 SOFTWARE - ULTRA FAST - INCLUDES 12 MONTH DIRECT WARRANTY 
“Ask about CCT-3 (GEK Version similar to above) w/256K RAM — $7,009 
We are the largest in Ihe custom contiquration arf complete state-of-the-art S- 100 systems, al package pricing, with integration, 
burn-in and programming. We custom build CompuPro syslems / hard disk systems for business applications. Call far Gom- 
puProlileratura. CCT system configuration data and technical information. We can save you money! 


* SUPERPRICES * .— COMPUPROCOMPONENTS — * INSTOCK * 
SYSTEM SPECIALS — ALL CCT A&T, BURNED IN: 816A-$4299 8168-54999 B16C-$5409 
M-Drive CP/ M w/RAM Purch-$48 © Disk 1w/CP/ M-$448 e M-Drive/ H-512K-$1149 


CPU 8085/88-$319 «© CPU B8086/87-$578/ Y0Mhz- $659 
CPU 286 $1249/ 10Mh2-$1389 . Disk 1-$369 
RAM 17(12Mhz)-9329 © — RAM IB(T2Mhz)-$359 — 


e CPUB68K-$519/10Mhz-$639 «©  CPU-Z-$249 
° Disk 2-$599 : Disk 3-$599 
RAM 21(12BK}-$779 ©  RAM?22(255K)-$1399 


inlertacer ! - S228 © Interfacer2-$249 + Interlacer3-5-$309/3-8-$459 — « Interfacer 4- $348 
System Suppori 1-$299 e Enclosure 2-Desk-$599/ Rack- $649 a 20 Slot Molherboard- $210 
CP/MB0-$889  » CP/MB6-$180 a MP/MB-15.$698  » CP/M68K-$27d  *  Forh68k-$169 
85 Upgrade Kit, Consists of CP/ M 86, 64K Ram, System Support 1, Cable - $749 
Call for CSC Boards — New Releases — Operating System Mods/ Updates 


* ? ? HARD DISK DECISIONS ? 7 
Hard/Hoppy Combinallons 


CCT/Fujitsu 514" subsystem, icludes Disk 3. custom — An exclusive COT innovalion CCT/Fujtsu/ Mitsubishi 
enclosure & power supply, all cabling, A&T, lorrnated, — ullra-sysiem §¥%°’ hard disk next loa 1.2 Meg. DSDD 
burned-in. Ready lor any CompuPro or similar S-100 8" lloppy. includes Disk 3. custom horizontal enclosure 


System CCT-5 (5.5 Meg)-$1599 — and power supply, all cabling. AST, lormatted, burned- 
CET-10 (11 Meg}$1899 J — CCT-20 (22 Meg in Will stand alone in any CompuPro system 
CCT-5/1-$2099 CCT-10/1-82999 CCT-20/1-52798 


* NEW DISK 3/514" HD SYSTEMS * 


2.4 Megabyte Floppy Systems 
CCT/ Mitsubishi 2 4 Maegabyle Dual DSDD 8'' system 
Includes custom horizontal enclosure, all cabling. AST, 


burnad-in Thisis the tastesl syslem available: — $1149 
With slacked hall-height drives $1175 
All Systems Carry Our Exclusive 12 Month Warranty, 


Prices & availabilily subject to change. All products new, and carry lull manufacturer's warranties Call tor catalog. Free technical help to anyone. We can contigure boards & solt- 


ware lor your sysiem, Plug-in and go Arizona Residents add sales tax 


Circle 130 an inquiry card. 


CompuPro" Trademark — W.J. Godbout: CP/M^ MP/M' Trademarks — Digital Research 


BYTE October 183 — 633 


THUNDERWARE 


Statistics & Mathematics 
New on the merket! An industry proven 
software package which may well be si 
you'll svar need in tha way of math and 
dets analysis! Just look at what you get! 


Statistica: Linear Regression, Correlation, 
Curve Fitting (power, exponential, | ^ 
Distribution Analysis (Normal, Waibu 
Binomial, Poisson, Hypergeomatrici 


Mathematics: Vectoral Analysis, 
Quadratic Eq'n, Complex Arithmetic, 
Base b lo Base 10, Parmutations & Cam- 
binations, Factorials, Iterative Sal'n ta 
fix) x O, Numarical Integration, Triangle 
Sol'ns, Hyperbolic Transcendantats, 
Simultaneous Eq'ns 


Avartable for rha (BAM PC and the TI-99/4À at 
an introductory price of omy 8143,55! 


THE THUNDERWARE COMPANY 
P.O. Box 12587 


Lexington, KY 40583 
(606) 259.0178 


Circle 470 on inquiry card. 


| 30 x. J 1200 
BAUD MODEMS BAUD 
| SIGNALMAN. , , Free hour on SOURCE’ 
300 BAUD direct connect $ 69 
300 BAUD AUTO DIAL/ ANS 
300/1200 AUTO DIAL/ ANS 
US ROBOTICS, . . 300/1200 AUTO 
‘Hayes Compatible’ 
‘Password’ with cables, sprk 
‘Auto 212 dixe ...... .. 
DOT 
MATRIX PRINTERS 
GEMINI 10x 120 eps graphics 
PROWRITER 120 eps hi density 
JUKI daisy wheel 18 cps 
DAISYWRITER 40 cps 
COMPUTERS 


SCALL Columbia P.C. 
HARD DISKS Coroca P.C. 
PORTABLES Eagle P.C. 
IMAGE COMPUTERS 
P.O. Box 1164, Cardiff, CA 92007 


amm VISA/MC 
EE + ADD3% 


of looking for reliable 
source of Supply? 


from ute 


NERVOUS 


about 


| Call Bob Kelly pried - 
Kelly Computer Supplies 
B 1811 Carl St. = St. Paul, MN 55113 
Toll Free , .. 800 - 447 - 2929 
| MN Res. Call Collect. . .612/644-9030 


3M SCOTCH DISKETTES 


Circle 256 on inquiry card. 


Q SANYO 


SANYO BLISINESS SYSTEMS 
MBC-1100 COMPUTER $1777 


MAILMERGE | SPELLST 
CPM system and BASIC. (We will add a modem and 
iwar for only 5991 


MAC-550 PC COMPUTER 9777 
new PC thet rum moet (BM soltwaral This ba real 
slo with great -— Includes: CTU, keyboard 1 
ik drive, MSDOS, word pronemor, 


^ £ycorona 


IBM COMPATIBLE PC $2082 


Taste, - 
D" € IBM type dots. We will add $300 of saltwarq Jor 


TYK 1024 Daisy Wheel Printer #565 
includes: Tractorfeed triction (sed serial interface 
parallel irierlarr, ribbon and daty wheel: 


Send cashier's check, mosey ~~ oF personal 
check to ANN'S COMPUTERS. 419E Washington 
Ans. Unie 3A Gilbert. AZ 85234 or call (602) 
8922-6659 Visa and MC add 495 


Circla 80 on inquiry card. 


Serial annii Paraite 


PRINTERS! 
PLOTTERS! 
PUNCHES! 
| ROBOTS! 


Convert What You Have 
To What You Want! 
+ pe Pipa! bah 
- Compact di x Mx dg 
beg. on ep Our naw H High Partomanc ros 
LI na ie fle Sayed on Wu 
bah ap oh eo to "ra wm ee " a L4. — 


manalar seiga DataHed documeniation aH 
aimpillied WnetaMaion Order ihe Model TIO. (bean ox 


Moar 775 (Parent Tn Today! 


CALL (805) “487-168! 1685 or of 467-1866 
e For FAST u. = 


The Mini-Disks 
with maximum quality. 


[7 


n. inquiries 
> C.O.D's 

epted Cal) 

FREE (800) 235-4137 


F 4 4 
i PACIFIC EXCHANGES 
| = ) MX) Foili Blvd San Luts 
San Luis Chispa, CA 93401 
In Cal cai! [Ano 592-5935 or 
ISTEURIBITET 


Circle 341 on Inquiry card. 


"m | FACTORY AUTHORIZED 
(BE... SALES & SERVICE 


Wide choice of tease & lease/purchase plans 


om uPro 


ae ñ Efi mn Sa, 


Chee. tiie be bee 


DÉCISION 1 


D'208:10/mo , Debo g117/mo Di 04e. D220 $1550 


"m 


Fabii STE; roo. Fiaba il ce S103 _ Fear 18 09 mirus ERU. 
| Paymari are nampa Ath about cher yiip, Garis, abe 
Aak seul honun soffre, Rooter ten galt, ul4disa 
PRINTERS, TERMINALS, SOFTWARE —CALL 


az p Qm noes scopy pugnare 
Chill: Tan ah eae 


cease CostPlus 
git COMPUTERS 


PO. Bax 6114«Birmingham, AL 152596114 
Cay lb m (i Aaien 8! Bigan (204) 3-3 


Cirola 126 on inquiry card. 


512K BYTE RAM for 
IBM PC — XT 


a 
TIT — 
LLLLLLLETELIETLLES k 
| "ss 1 


$225 WITH B4K BYTES INSTALLED 
$595 WITH 512K BYTES INSTALLED 
$5.00 FOR 4184 CHIP [200NS ACCESS) 


“1 YEAR WARRANTEE ON INSTALLED 
SYSTEM 


“PARITY CHECK LOGIC 

"ALL IC LOCATIONS SOCKETED 

*MEMORY MAY BE LOCATED ON ANY 
BAK BOUNDARY 

*SOME SPLIT ADORESSING CAPABILITY 


*TOTAL SPLIT ADDRESSING DN B4K 
BOUNDARY ON REQUEST 


APPLIED LOGIC, INC. 
PO BOX 328 
idis" uy YORK 11415 

12) 45 a 
pes to change wihau notes. 


Circle 43 on inquiry card. 


DISK DRIVES 
(For PC, Mod I, II] & IV) 
Tandon TM455.2 
Tandon TMY00-1 
Tandan TM'T0D-2 
Tandon TM! QO-4 
CDC 9409 
Case and PS 


PC EXPANSIONS 


MAYNARD 
DISK CONTROLLER $155 
PP add 550 SP acd $70 


QUADRAM 
Quat bà or Quad 11164 K) 


Phil ae 


a Plus GAR A 
Vots iSc 
ing 5 or ry Game 


64K CHIPS 
Sei al nine 


EPSON 


Prints 


VLM Computer Electronics 
10 Park Place a Manstown NJ 079580 
{011 267-3268 Visa ME, Check or COD 


Circia 489 an Inquiry card. 


PERTEC 2 


MULTI-USER SYSTEM 


The GompuPro Corporation has recently relocated there facility 
to Hayward California. In the move, several logistic problems occured 
fasulting in Cahlorma Digital being double and even triple shipped pending orders. William J. 
Godbout. the president of CompuPro, has asked us to liquidate the excess inventory rather 


than send the product back to Hayward. 


In order to clear our warehouse, we are offering these boards at a substantial savings. We are, 
however, asking for Pie pon on these orders because of the tow profil involved. A 
to credit card or open account purchases 


surcharge may be ad 


CPU 68K «e mosi advanced 68000 board 
wife U vcfudes sockets for an opuonal 
memory management und and up ta 16K bytes 


ut ÉPR 
GBT-GSK Assembled 695 499 
GBT-b8KC CSC 850 619 


CPU 86/87 wis you take suvartuge vl ne 
5086 s large Ubmary ul Otra ellióent 16 bit sott 
ware Includes suchas loe 9087 math co ivo. 
vot And 801230 timwarer chips 

GBT-8687  Assemtbbi 750 
GBT-8687C CSC 850 


CPU 8085/6088 ts wo orginal much m- 
dated. dua! pra essor bond ! you (eeu 
the bes) 0! bolh wovlds B bit and 16 Det mucro 
processor appicahon me Compupe dual pio 


cessor board dalrvers results 
GBT-8588 Assorted 495 359 
GBÉT8588C csc 995 429 


CPU Z s me merum 8 ot CPU that inciudes 
il standard ZBOÀ features along with ali ine 
necessaty opt ons to insure backward cómpati- 
thit wi? most oder S- 100 mamiremes 
GBY-ZNO Assembled 


GST-zeac CSC 425 


CPU 16032 taawie: ine Naso. NSC 

1 032 tial has tray 32 be namal archilecture 

whi (oserniies Mal of à mimgomnpular 
ASSETA 


- pandng 
GBT-18032C CSC penudang 
CPU 286 n based wound intel a ARX 285 
tO sien bú microprocessor 
ity trum the Compupro 8085 

-2566 Assembiod 


GBT 
GBT-286C CSC 


239 
219 


MEMORY BOARDS 


RAM 16 19.64% Gyte of wgn speed (10 MM2) 
low power sialic mem Ths board peronns 
Wolh B bú and 16 DX dala Hansies «sun 
complete compalibiky with al 696/S-! 
rf'crocomputer systems 

QB8T-RH186 Assombiod 550 399 
GBT-A160 CSC 0 469 


RAM 17 provides 64 C Byle il 8 bx state 
memory OMA data transiar and 24 tet as- 
umdad addressing make the RAM 17 the new 
ceconoimicalstangard 

GBT-R17 Assembted 495 289 
GBY-AI7C CSC 499 359 


RAM 21 Icatures 128 K Byw ol tow power 
maic memory Thes boani 4 capable ol 
balh Y Dii and Qr 16 04 DMA data transiers 


GBT-A21 Assembled 1095 789 
GBT-R21C CSC 1245 gas 
RAM 22 «s v56K/Bylve O tagh speed kw 


DOW sialc mhemay s board does both B 

And: ur 16 DU dala transless al 12 MHz 
GBT-R22 Assembled — 1750 1250 

GBT-R22 CSC 1885 1350 


M-DRIVE/H emulates 5t2 Bytes. ol 
floDpy disk Storage m sobd sime momery 
Systam down pads dará ‘rom maygnenc - A 
and stores Uus inlormatan m dynama RA 

ume Dy us Much as 3500° 
GBT-MDH Assembicd 1855 1365 
GB8T-MOHC CSC 2004 1495 


Original Manufacturers Price $11,995 


California Digital has recently participated in the purchase of several 
hundred Pertec 2000 microcomputers. These unis are brand new 1993 
production. shipped in factory sealed containers. Calilomia Digital ts 
offering these multi-user systems at a fraction of its original price. 


This microcomputer ıs the perfect low cost system for any business 
appicalion requiring high reliability and mult-user flexibility. 

The Pertec 2000 is an 8085 small business computer featunng dual 8` 
disk drives. 12" pe^ phosphor screen and CPU integrated into a single 
compact unit with detachable keyboard. The keyboard features a numeric 
pad as well as a cursor control cluster. The Pertec 2000 is supplied with 
64K/Byte of memory expandable to 256K. This system comes standard 
with both an RS-232 serial pori as well as a Centronics parallel printer 
port. The computer will support two users and can be upgraded to a [ive 
user system. 


The Pertec 2000 is ee wilh Pertec BASIC. multi-tasking MTX 
operating system and CP/M 2.2. This computer is still in current produc- 
tion. Service as well as service contracts are available from Perieg 


pA T è 


C 


"OMPUPRO 


INTERFACER 1 teatures two inde- 
pendently adcessatie RS.232 /O ports Each 
port ts Daud «ao seleciable fram 50 to 19.200 
diluwi rig lor aimultanegus Greg of fast and 


DISK CONTROLLERS 
DISK 1 proves advanced capabilities re 


Qu'& by todays single Or Madb-uSal ITNCFO-— e jevices 
computers Dash 1 mcorporales the NEC76S GBT-133A 285 219 
controller LS! creuit in an unequaled floppy dish GBT-133AC cac 370 260 


board leaturing DMA artitratian 
GBT-DSK1  Azsemtted 
GBT-DSK1C CSC 


358 
429 


495 
595 


INTERFACER 2 provides three tuy du 

plexed parallel poris each contain 06 
laiched dala unes along anih strobe. enable and 
attention One RS-232 pon s eciuded g this 
ur que ilerface 

GBT-150A Ass 325 235 
GBT-3150AC CSC 389 289 
INTERFACER 3 « an ont enannet mult 

use senall Oboard desaqned tor high pertoum 

ence indusinal and scenbidic apprcabons The 
interlacer 3s capable of hgh speed synctror 

Qus Communications with baud rates up to 250K 
GBT-138A Assombled 599 429 
GBT-138AC CSC 699 499 


INTERFACER 4 s really ihe oniy mar 
lace board most systems wil reque in 
tertacer 4 consists ol {wo async.’ s and one 
async AS-232 port wih 5 hand Ws. 
The board also s equiped win a Centronics 


DISK 2 intertaces io most B. and t4 Wm 
rhestes dk dnves Diréciy accesses upto 16 
M Byte The Disk 2 allows your hard Winches: 


ter system to operate al is peak potential oy 
proving high speed DMA transters required by 
ya | imcrocompuler systems. 
GBT-DSK2  Assombiod 755 


D 575 
GBT-D3K2C CSE B95 


648 


DISK 3 conitrots upto tour Seagate 506 com: 
patie 5°. Winchester dish (vives On board 
processor reeves hos! CPU of disk peregi 


enhanc amanca of eniro system 
GBT-DS Assmoted 795 575 
GOT-DSK3C CSC 645 


Parallel mier po! 
GBT-187A — Assenmtikd 450 J25 
GBT-187AC CSC 54D 389 


SYSTEM SUPPORT wcomorates tho 
mas! popular and most needed system s 

tunchonrs onto one swe board 4K 'Eyles ol 
EPROM palimy back up. clock calendar and 
ihreo 16 Di interval timers are among some oF 
the leatures ol tcs special purpose Doacd 

GB8T-SYS1Assembled 4 325 
GBT-SYSIC CSC 350 395 


Post Office Box 3097 B » Torrance, California 90503 
TECHNICAL & CALIFORNIA 


213679-9001 


TOLL FREE ORDER LINE 


800 421-5041 


ALITORNIA DIGITA 


Post Office Box 3097 B e Torrance, California 90503 


XFREE* SPECIAL SAG ij 


diskettes purchased from Calilornia Digital r r ^ | 


$1995 


New Low Price 


pee 
Theme DM -16 5 r ens hg o! te Cy 
fh TIET (encre f) anda [aot Cana! U e 


Fras Phase Oregano u Meca C. pach | 00 BLE 
Viera ith 3! wry py gy ee p= kx, TRI) R EM EX U 

veda fao ase wl Fd Fits trao Sue. P ad Pino í Oe arty tiet 
= —— — nE - fiu sacs seco el deye sur us (Lus HAPPE Tre SIDED 


41C eg full Fur aed ho On. on sin tar arwa TATION) 3 Cuerqpiet» 


Cabterria Doa hae ust porchaaec o ier uay of Rome, AFL tu 

Sy, DISKETTES wills uoce Core E = lat - —- 9 as CES à : Lone sided isa oves Peta e De Of douDio ee 3 
Whar "- togan "n a al w. y 3 m dd mcnentecd heed nG 5ce ritiy Dal in ria. quos 
WITH LIBRARY CASE rr NE CES wad tracking Thre deve n wechancalty sohn Remes | E niyay uHe” 


326.50 | MEMORY, | — o att 
f | - i Eight Inch Single Sided Drives 
Yaur Choice NAMIC] 2732 EPROM i” 


SCOTCH 1. 9 5 4. 95 y W ' 7^7. «| SHUGART 801R 
MEMOREX | SHUGART 810 Halt Height 
VERBATIM 4116 150ns. T | SIEMENS FDD 100-8 
| ' 1/2 TANDON 848E-1 Half Height — 369 359 
Siagie Side Double Deneny ! EI, "m'R Eight Inch Double Sided Drives 


Selt Sector 10 Sector 16 m | i | | i SHUGART SABSTR A95 485 
: SHUGART 860 Half Height 495 485 

i 50 ||, QUME 842 "QUME TRACK &"' 459 459 
- TANDON 848E-2 Halt Height 485 475 
25.5 REMEX RFO-4000 219 219 


VERBATIM | 525-10 | 0 
E MITSUBISHI M2894-63 379 375 


MAXELL MH1-1D MITSUBISHI! M2896-63 Half Ht. — 459 449 


OYSAN | 104/10 | 107/1D 45.00 Five inch Single Sided Drives 
Double Side Double Density 8 SHUGART SA4DU0L 235 229 


SHUGART SA410 967P1/80 Trk. — 129 119 

SCOTCH | 745-0 | 745-10 | 745-16 | 39.00) DYNAMIC MEMORY SHUGART SA200 ?4 Haight 169 159 
| VERBATIM [ILU ME 42.50 " TANDON TM100-1 189 179 
"m TANDON TM50-1 Hall Height 465 450 

MAXELL | MD2-D |MH2-100! 45.00 TEAC FD-55A Hall Haight 465 459 


DYSAN |104/20|107/2D | WA | 49.50 STATIC MEMORY Five Inch Double Sided Drives 
DYSAN 95|204/2D| NA | NA | 59.50 SHUGART SA450 319 309 


EIGHT = DISKETTES SHUGART SA455 Hall Height — 259 249 
SHUGART SA465 Hall Ht. 96TPI 289 279 

TANDON TM50-2 Half Height — 215 

TANDON TM55-4 hall Ht. 96TP! — 329 


7400 
ECT = a f TANDON 100-2 279 


| 3740/1 | a as DYSAN 3740/0 Ma e TANDON 101-4 S6TPI 80 Track 369 
: MITSUBISHI 4851 Half Height 259 


MITSUBISHI 4853 V» HI. 96TP[ — 339 
MITSUBISHI 4854 V, Hi., B elec, 465 
QUME 142 Half Heighl 239 
TEAC FD-558 Half Height 329 


Five Inch Winchester Hard Disks Drives 


| SHUGART 612 13 M/Bytes §95 865 

"m | SHUGART706 6 M/Byle, Hal Ht. 795 775 

| | JS rors | S-100 Gold | SHUGART?12 13M/Byte, '^ Hl. 895 865 
COMPOSITE ce d i 00.0 2-wo DOE CAMDCONMCTDMR | - SEAGATE 506 6 M/Byie 555 495 


EAR s | He, rei T TANDON 503 12 M/Byte 895 B75 
op yp Ia ye | | 12 ea Bre Lr R iu iu i Upon request, all drives are supplied 
159 | lË Dum 


with power connectors and manual 
ideal monitor 
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TOLL FREE ORDER LINE 
PE «rea r y (800.421-5041 
Callípenia residents arid bi aalen tax. COD's discouraged. TECHNICAL & CALIFORNIA 


Open accounts extended (n state supported educational inattations 


and companies with a "etrong" Dun k Bradatrest, | P | iT ri - | i 
Warchouse: 15^08 Inglewoud Bivd, | < š 


ALITORNIA DIGITA 


Post Office Box 3097 B e Torrance, California 90503 
OCR READER 


RECOGNITION EQUIPMENT 


FREEDOM 50 


Tt. 


Your Choice JHTER 
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ASCII OUTPUT 


SANYOs99¢ 


IBM COMPATIBLE 


oh h” 
ee Sanyo Electronics has i ue released me tong awaited IBM/PC 
Gian beet sea — - im Tha OCH rege look-a-lke. the MBC- Thes i$ a complete rmrwcrpcomputer thal 
DL + wy Ph? T? tyvt]rkf ya Al. UL ree t5 wt 
arab ac bor) tty Pag asin E paoprtasri inoorporcted ini tro. TRAY Corea Word Processing Printer # Includes a S's 160 K/Byte disk dove, 128K/Byte ol memory. 


color graphics interface, tow profe keyboard, and paraliei pinter 

port. includes extensive sofware such as Sanyo Basic, desk 

ublbes, word processing, and spread sheet program MS-DOS 5 

mage wilh the Sanyo computer allowing programs wien for 
M/PC to operate on tha MEC-555 


Along wrih all Ihi Caftlorrua Dipvial offers “FREE your choice ot 


Used di tur [Ds ai id saw coat remite vy Vo mg Curnmthy un ute gg! o99w 
| vats Pup tas» aC Pornos ibas stores 
Theap CX. Hoe aims grt sutita foe iun) dala pr inventory cio pit ot 
acr Or amy vat de dE warm ott ats and sppeest en asehan Lint wig wer 
A. + 399 y et mend rn ua Cru sach ts Apevig ania G 100 5 sme, 
we ares peg PP ASCH parase! wt tarnete: my Cortale has VI ue 
oret qu. ri 25 sh at a SOR ye onec MATZ gode enry (M 


‘879 


š a = OCR waq raat hy A — ae ater —— haw ya aes — Fo Com ever (omm 1 è Š =+ 1 Parn ay war TH rg! - : mi A second disk drive or a mgh renokitio a prosan phosphor 
wg r" bere, aat HG UO aps 715 Puts nmt seni ax Lim Sere I AS gel, gm r <t — wb % yen ws s Lan 
— 4 — ' Y peepee —— —¿E— Ayr =rasmii-a 3. 1-000 pun fv cium montor, All at the super kw pnos of anty S995 
~ ry iegrima a a tory LEE wo opat en p aay UA VU ST I 
Ar CUt TA f qued agio cipe noie ate auDA Esch najat rb Diar new pred «Taie qro c umquis urii Te ËD a a Pe pal sac Ea. 1 1 al We expect to see a initial shortage of this itom MBC-555 5 wall be 


NA a Doer C a sciunt tone apis 82.500 Dem 720 As ibe cha premi ate Cn pur ered auaeatP arita PMU qi Rx 


shipped on a first ordered basis. Please place your ardei carly 
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MATRIX PRINTERS 
sind. maw DUAL PROCESSOR CPU BOARD 
Ç Dim SS rt 
t r ae n O agon -: pA Sha ae mit w 4 Ë 
y " n aug 4" oae oK ren cCOrdsns an Mrs 
Uu e E CE ERR ower hea a EN m PM r Mh nee erat pne oua on 
aitti WMO | nw Tw amun 9mm puteo MESO t IDOS A kS UNTE + avaiable 
URIEN am oe ime aon ‘Sa recom o a Dad hos bow HET om ae The serial puts ae fully solteare programmate wih) baud roles up io 18.200. The BOR CPU can 
- Ha Me aren amoan comm inene ben iem = MINDHSA EIAM | to lor gahar Bor 5 MHE operi. À guru is provideri tor the BOR malh procutsor chio 
m Ñ e bi WA |ee Terra ver B4 levbaw 25 pale malig ety ap MM. Ce controling bo B end S^. Bory deks simenn 
tase rine | Tie asia» terre Porte [d V CE Ting irienugt controlli accept mtenupis kom on board os wed ae tram vue 
oai Boo Zee FA RO | VIVI inosamina buas $768.00 
' ' Vik ZEE d ARENY et 
= p te Mee sia Tr ga iy t mde c me: | DA 74 Octagon Hard Od Controlar Botid watsos he awe Voto Depot Erro 
" AAT i Vosquonl At aich hes tetra ` so Controlier chip sel. Thve oplvuz6d chip ae and a dala separator Geagned oxctus 


Eon I aor — "— — — for Octagen: canus you makana hgh data mognty 
The Oc Hart Ce Gorirolier can control up ia fo S's Winchester diners ser uiteruaus 
dpi ies (Lec RM 


" - —— with baud cakes IO 19.200. 
WORD PROCESSING PRINTERS d 
: $1595 °= $-100 BOARDS 
: Lg 
Po ME | tiene SS naa — _f 


= 16 BIT MICROPROCESSORS STATIC MEMORY BOARDS 
i i 
PFS ^ t 
gir — qub ry rai zs end alert ' 
Aianei Qukne;s Tacs t4 Kar, Par ABT (38 23105 SINGLE BOARD COMPUTERS 
E PSON MX80 Can! Compuiet "IDK Aare Sena enses CCS-7710 125 Zk N, 2 DYNAMIC MEMORY BOARDS 
Cael Comput: 77100 same Lat hor raqa — CCS-P7VORB 1 - 


RIBB ONS $6 95 Cal Computer TIIR PROM mixhu COS Tite hg = " T 
a Catil Compuliet 7 TUA part allel feat ace aa $a 8 BIT MICROPROC ESSORS INTERFACE BOARDS 


Cat Compute: 77 24A C. aMArular Gack m act 90 
Cali! Compute: 7729A Cufsri k s vine COS 7729 50 
Cait Computer 730A pryrarmapa rara " = À 
| Cattornua Org tal tEAM card Tor stunt Apre: ! LAT 
Hayot Micrormodem |i br Agge d HY 5- kil 278 FLOPPY DISK CONTROLLERS 
Cons vg f n System saver *3n KEN-SF 1 4 
Kah Cip Appi’ Jesst« à KFT JY? ES 
BMC *3A min | Merrosolt Sotera A GE Ht 7-80 MSF-SFTCD 230 ' i 
ca m -— Mountain Compl The C <a T ME 2 
Mourn Compous Super sper S200 MTM: ECIAL NCTYJN BOARDS 
erm eo Moun Corp UT tA input get MYTH-ADOA = ' SP E AL FU F 
S+ 7 fh '5800 | htiuntye Computer ROR Pus vinh 2,or Nam MIT RO 
n vot ower. -—— Nowe tans Cewe FOU ver ten ter AP WTH- 139 CPM OPERATING SYSTEM . 
ean eae a ins waw pple 2 Orange heard ORAPTPLER RAM AE kul. nter ac OWus-ürpr 125 b 4 
eat Spron Vall, B. comers aue soir OO SVAZZI 395 
4 eeu) m d Uu m inte TEAC 5 4 Geka Arie H TEA m = 
oa et u Vilar Vison BO BD conum à art hi te Aage tt M re 
" " sec TER) cee tw Unis E” Sub umanman duni sae OO 489 HARD DISK CONTROLLERS : 


a — MODEMS WORD PROCESSING EPROM BOARDS 
KEYBOARD 


we 2 EL £in 27M wes gu & 1 5 
TOA a 
AA X É R O X ¢ ‘6 9 MAINFRAMES & MOTHER BOARDS 


DIRECT CONNECT 


ph ux | CP/M SOFTWARE 
al - w. 
Pu Syn Meca >O baal Gale mei quo] WE FUMED EE TET pin pi 3 Wy BU 1 à boe "m À 

Mages Sewer air as Uwe! asa 528 a : = ta#sagnamaa anu E AdaSof!| CP/M ADA-445C 385 DO Supersolt MPR-308C 149 00 

Nae u u 3 4 vey ce ae w ww. a + 
wp Cree, obe ^ 5 ^ speme wu a SA D.Basel!  ASHDI5SG 42900 | MAC DGA-401C 85.00 
nies T ac iita usr zea ix ES Wordstm  MPR-187C 30900 | CP/M30 — DGR-410C 249.00 
Deu (SF exe pom? emcees Š qais LED ün ; 1 = Maimane MPR-39 169.00 Osspoo! 357G 4500 
== oM Te Mm Meme Dem | rry lvtea mam tacere Mare te E al t e m Spelistar — MPR-429C 16900 | PascalPlus — DGR-001C 429 00 
Mer: "arc aene wae viu meje 283—118. [p———— ultiptan MSF-483C 189 00 CP/M a6 DGR-186C 239 00 
m agit. rect NON CAT 155 00 Wiad aDows moe! be D fI 3⁄3 double uar v s oc OV Macro 80 MSF-187C 139.00 P/M it OGR-208C 379 00 

Mieres Japu yates D e qu penises eum 3 large Pub arwi Arun emo oT eae on ap oth S. ITA 
GrLenti - 6 WO OZ 1 
wv Aan GA cee) in) cde QUA Abt hee 1? & BIO Suctanajés]) Ce (DAR! med Garg x) en Ting Tam Additional Software available tor Apple, IBM/PC and 


1 wen derat pa quz iegqiuirend MC CTS Fog 
` webb sey 


Atari, Pieses lelephone foc price and availability. 
TOLL FREE ORDER LINE 
Shipping: First five pounds $3,00, Each additional $.50, (800; 421-5041 
Forcign orders; 140% ahippiny. Exrera will be erfunedid, i : : : 
: > I^ , GOD E d. RS T 

Qn bassana amaid tamm ups Squad l (anii Nol TECHNICAL & CALIFORNIA 


rer eod and compantes with a “strong” Dun k lirndatreet, , 3 "& W | 
l Warchouse: 15608 [nglewood Blvd, | a. ) = 
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VIDEO DISPLAYS 


‘look for low cost- 
high quality video 
displays 


VIDEO TERMINAL 
BOARD. This Is a com- 
plete stand alone Video 
Termina! board. All that 
Is needed besides this 
board is a paralla) ASCH 
kayboard, standard 
NTSC monitor, and a 
power supply. it displays 
B0 columns by 25 lines 
of UPPER and lower 
case characters. Data is 
transfered by RS232 at 
rates of 110 to 3600 baud 
—switch selectable. Complete source listing is included in the 
documentation. Both the CRT program and the character 
generator are in 2716 EPROMS to allow easy modification lo your 
needs. This board uses a 6502 microprocassor and a 6845 cri 
controller. The serial input port is interrupt driven. Assembied and 
tested part number 82-018A $189.95. The bare board with the 
crystal and EPROMS, part number 82-018B $88.95 


MINI VIDEO. This board can be used to add a video display ta 
your aim or other computer. It can also, with the addition of a 
parallel keyboard, 5V power supply, and video monitor, cun Tom 
Pittman's Tiny Basic. The display format is 40 columns by 24 
lines. This board has two parallel ports (6522), a 6502 MPU 4K 
RAM, 2 or 4K EPROM. The assembled vidao board without 
EPROMS, pari number B2-140A $148.95. The Tiny Basic EPROM 
£39.95. The character generator EPROM $18.85. The parallel input 
EPROM $19.95. 


To order: Send check or money order. Add 6.5% tax In Callfornia. 
Add 5% shipping for orders less than $100 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2.00 for C.O.D. Will Call Hours Sam to 4pm. 


JOHN BELL 


ENGINEERING, INC. 


Circle 59 on inquiry card. 


PERIPHERALS FOR THE IBM PC 


look for low cost- 


high quality inter- 


faces for the IBM PC 


UNIVERSAL I/O. The Universal I/O board has 16 eight 
bit analog inputs with a voltage range of 0 to 5 volts. It 
also has 9 eight bit paralle! 1/0 ports. It has interrupt cir- 
cuitry, Timer clock 32768 Hz. to 512 sec., prototyping 
area, and LED for power. Pari number 83-064A $299.95 


veeeeeees ov eveT Ty 


= , N.N, SEM, z: EE. EE. ee k k 


120 VAC CONTROL. This board has eight optically 
isolated triac switches. Each switch can control 200 
watts. It connects vía a 16 pin ribbon cable to a parallel 
output port. Screw terminals are provided for 120 vac 
connection. Part number 82-332. $118.95. 


INPUT PROTECTOR. This board protects the Inputs of 
the ANALOG input or PARALLEL input ports. There are 
4.7K pullups, diodes and caps for each line. It connects 
via a 16 pin ribbon cable. Screw terminals are provided 
for connection, Part number 82-334, $89.95, 


To order Send check or money order, Add 6.5% tax in California. 

Add 5% shipping for ordera Jess than $100 or 3% for orders over 

$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
. Add $2.00 for C.O.D, Will Call Hours 9am to 4pm. 


JOHN BELL 
ENGINEERING, INC. 
ENTER ST. 


LOS, CA. 94070 
592-8411 


Circle 60 on inquiry card. 
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PERIPHERALS FOR THE APPLE II - INDUSTRIAL CONTROL PRODUCTS | 


look for low cost- | | look for low cost- 
high quality inter- | | high quality indus- 
faces for the APPLE IE | | trial computers 


| sub u h. uw oe SLIM MICROCOMPUTER. This 
6522 APPLE Il 2 ee: eed 6502 based 4.5" x 6.5” computer 
INTERFACE. This interfaca Ba (ON XL a! has the same 44 pin bus as the AIM 
plugs directly Into stot 1 Ex =s E. Ed E. £3 eee compuler. It has 2K RAM, 2K or 4K 
through 7 in the APPLE It or = Sea EPROM, and four 8 bit parallel VO 
the APPLE lla. It provides four TEPERT a ports (two 6422's). The clock is 1 
m Bbitbi-diractional UO ports, BEEF SE MHz crystal controlled and has 
| four 16 bit timer/counters, and mr FE power on reset. This board was 
handshaking. Four 16 pln dip designed al óbnfict and is (deal for personal and OEM use. This 
sackels provide easy computer can be expanded with the peripherals listed below. Order 
connections to m— devices. This board i5 also used to run part # 81-260A assm. $199.95 or i/81-260B bare board $39.95 
the JBE EPROM Programmer. Order part # 78 285A assm. $68.95 or 
# 70-295B bare board $29.95 


EPROM PROGRAMMER. 

Programs 5 volt 2716's, 2516's, and 

2532's. I! interfaces to the 6522 

interface with 4 ribbon cables. A “l En 

Textool zero insertion force socket r Ae : 

ia used for tha EPROM. Comptata £ . SIX SLOT MOTHER 

documentation for reading and = kq. LES w BOARD. This board has 6 44 12 PORT PARALLEL I/O. 

writing. Cables available : pin edge connectors This board has six 6522 VIA's. 

separately. Order part # 80-2444 assm. $49. 96 or # 80-2446 bare connected in parallel, The card | This is a total of 98 I/O tines. 

board 28.95 and sel of 4 cables 2 fi. long $17.00 | spacing is 750”. It wili mount Each of the 12 8 bit poris also 
in VECTOR card cages. Order has 2 handshake lines. Order 
part R 81-320A assm. 399.85 or part # 82-036A assm. $169.95 or 


A-D CONVERTER. 16 8 81-320B bare board $49.95. # 62-0368 bare board $49.95 


Channel A-D plugs into your 
APPLE Il or APPLE lis. The 16 a EPROM — sal (32K). 
inputs are high impedance, 0 to 5 board has 16 24 pin sockels 
5 volt range, 8 bit resolution. thal will accept 2716 EPROM's or 
Conversion time is less than 100 6116 us d to total = mee aa 
us por channel. Two 16 pin dip ena ius om yi o 
sockets ara used for input. ne rra d (0-7FF) can 
Ori part patoza asm aid wa jumper la alow lr 
Ag, E r 
$09,98 or # 81-1326 bare board $29.95 computer. Order part # 81-330A 
aasm. w/o memory $99.95 or # 81-3308 bare board $49.95 


SPEECH SYNTHESIZER. Ws GNE + E l. E. , X ANALOG I/O INTERFACE. This 
This board uses the VOTRAX Jig os, TE “Et: wh hee “| board has 16 analog inputs and 2 
SC-01 Phoneme Synthesizer — e io EE OE LM i p ^ analog outputs. The Inputs are 8 bil 
chip. The on board audio amp z g " = ai = a et — ABA (206 stops), 0-5 volt, high impedance 
connects directly to an 8 ohm E D | aii E ox nt EN wiih a conversion tima of 200us par 
speaker, A disk with a textto < “ WE! | =- = 2S channel. The oulputs are R-2R 
speech program is included. à : 2 "aam: | ladders (R = 15K) driven between 0 
Order part $81-0B8 $129.95 EE NA = = e UP and 5 volts and are B bil (256 steps) 
—— » aleo. Order part # 81-2924 asam. 
$199.95 ar /B1-282B bare board $49.95 


To order: Sand check or money order. Add 6.5% tax in Callfornia. To order; Send check or money order. Add 6.5% tax in California. 

Add 5% shipping lor orders less than $100 or 3% for orders over Add 5% shipping for orders less than $100 or 3% for orders over 

$100 or 19% outside U.S.A. Phone orders: We accept Visa or MC. $100 or 10% outside U.S.A, Phone orders: We accept Visa or MC. 
, Add $2.00 far C.O.D. Will Call Hours Sam to 4pm. , Add $2.00 lor C.O.D. Will Call Hours Bam to 4pm. 


JOHN BELL § JOHN BELL 


ENGINEERING, INC. ENGINEERING, INC. 


pi». 1014 CENTER ST. 


RLOS, CA. 94070 E SAN CARLOS, CA. 94070 
592.8411 (415) 592-8411 


Circle 81 on inquiry card. Circle 62 on inquiry card. BYTE October 1933 — 639 


FAS SAVINGS! 


| | 295 


HELD OVER 
ON THE ORIGINAL S-100 MOD 


Fer enomzers. hebbeeSis, and anyone who wants 10 save a bun(le, Ihe S1-MOC 
is the answer Ful regulated power Io run ug 1a lour floppy disks Coupéed wiin 
a mamoth S100 power supply and 12 siot bus makes tha $1-MOD an eeen- 
-— compyier base Single board design means no wating lam Ihe power 
ta lire motherbeard This eliminates all ground loop problems asscniatad 
"e branos of mainframes who are ferced to use fermanston The S1H40D 
ts being offered this month with a matching S- 100-12 cabinet Fan cowed hese 
wilh reset and keylock The cabinet «& also enamel painted and silk screened 
Four A.C outlets are provided for peripheral hookup ard plenty of cubs 
available bor RS-232, cenironics + others Dur regular $225 00 price bar the 
S1-MOD and 250.00 peice toe cur 12 stot cabinet is ger SLASHEC" 


SPECIFICATIONS: 


- 
kd — Unrequiaied bd 
dox «Mg 30 i 7 
HAN QA C15 @ GA 
| 5 @ 1A -iy @ BA 


California 


ES Computer 


Systems 


CCS SYSTEM 2410 . .$1995.00 


£ includes CP/M? 2.2 + 2-Serial/ 1-Parallel Pod 
* DMA Disk Controller + Hardware Vectored Interrupts 
* 2-Real Time Clocks — + Supports CP/M" .MP/M* OASIS 


CCS 2300 System, A & T. $1695.00 


* Includes CP/M* 2.2 * New 2066 84K Memory 
+ 2300 Maintrame 10 Slot M/B — + 2422 Disk Controller 
x 2810 2-804 CPU @ MH? * Complete A+T 


* 2710 4 Port Sanal RS-292 $245.10 
« 2719 2 Serial — 2 Parallel Centronics | , 245.00 
+ 2810 CPU 2-80 al 4 MHz in Stoch Only—255.00 
* 2422 Disk Controller with CP/M 2 2 Onty--3.30.00 
£ 2066 64K Dynamic Memory Ony— 360.00 


DISK DRIVE SPECIALS 
We've Lowered Our Prices 


Offering A Complete Selection And... 
THE LOWEST PRICES IN BYTE! 


B“ Shugart SOIR SS/DD ~The ingusiry Standard , $355.00 | 2300A Mainframe Assem. + Tested Gnly—495.00 NEL A, oL te. 
s” Shugart 8518 Oouble Sided 1.2 Mag — The Oki Relatie 457.00 L * CCS Apple Boards Gal TON Free For Prices | por GM THE REST XOR SMOD end § 19042 Cab ^ $995 00 
8" Cume Dalatrak-8 DS/0D "THE BEST’ of the Roppys 479.40 
Ë“ Mitsubishi Full Heighl Oouble Sided t Year Parts + Labor 445.00 


DUAL DRIVE SUBSYSTEMS 


8" Mitsubishi Thinfe DS/DO 1 Year P+ Dieci Dre =, 465.00 
8° Tandon 848-1 Simbne $5/00 600K BYTES 0,C_ Motor 355.00 


&" Tandon 848-2 Simina Double Sided 1.2 Meg D.C, Motor — 475,08 E — 
8” Siemens 100-8 $5/D0 ON SALE NOWI!! Bul How Leap? — 168.00 ! » | 
5%" Mitsubishi Full height 967.) DS/0D 750K M4852 295.00 8" POWER $-100 POWER Wr | 1 
5" Mistublshi Simina 967,01 DS/DO 750K M4853. 350 | For Two B* Floppys For 6 to 22 Slots " | 
5%° Tandon TM-100-1 SS/OD 4BT.P.) 168% Annie Appia . 193.00 45VDC @ 4 Amps +BY 0K @ 30 Amps 

5w" Tandon TH-100-2 LB. M PC Add-on! DS/DD ABT.PI, 259.00 +2400 @ 3 Amps +16VDC @ 6 Amps HORIZONTAL OR VERTICAL 

58^ Tandon TM 300-4 05/00 967). 750K . , 365.00 -OC @ ! Amp -16W06 ñ 6 Amps Fully Assembled and Tested Units 


x WINCHESTER HARD DISKS x | onty 59.95 ouv 89.50 E See TE arenas 
Sk Wait 5g an Oax — Adani, S8980 WS UNIVERSAL POWER SUPPLY... 69.95 oa Fani wo art 
* Minescribe 10 Meg" Harg Disk — the Space . Wi. witan Misubis em + Tested 2 4 1170. 
5M" Marscrbe 16 Meg" Hard Dist — Best Bey 95.0 | HAYES SMARTMODEM 1200 | «i Sugai sou SS/DD Assem Testa ) 2 Meg 975 00 
ui Miniscribs 10 Meg" Thigise only 195 inches wide! 155.8 | THE LEADER OF THE HAYES MODEM FAMILY E Em di n! T 
+ n) vd maa, e a vate pg | 1200 Baud — Bal 2124 Comganbie witwa (uma 07-8 OS/OD Assem + Tested 2 4 Heg 1250 00 
am I2 © 300 Baud — Bell 103 Compdabie Cabinet Assem & Tested w/Power Supply ant Arcs 235.00 
ru Eri MR Eri NRI s 
j ' . Recerve ang Deconnest 
tice Board. Runs up ko four (ms 1895.00 « Butt- Speaker ler Mondaring Caf Line All cauingts À £ Y and sulisystéms include att AC/DC wing and 50 pin tala 


= A ced eit da" “Y” 
8" IOMEGA 1) Meg" Cartridge Drive — No Control Interface — , 895.00 These are sta few teas of (he Sakirynodem 1700, Ins D mexte yt c buy ukes af acietnad SÜ pin cable part eC-5000-01 25.60 


8" 10 Meg” Removeable Carindge Meda M-20005! 50.00 | in tach pelos ast stout any caremunecaion ucte you can magna, and can | 5" Subsystems — Cebiael — Power Supply — Drives — Catier 

LAST ag L SPECIAL!" Buy any Winchester haed diah five anve and " be program contirelled using amy Ganquage Ove spera pics $49.98 f w/two BTP SS/0D Imdudes all cables Assem + Tested 495.00 
Won Biz lant cit inerat ond Ai CST! EHE [— rnm Get the Kayes Srartmodem 1200 wah CROSSTALK ™” | w/two ABTPI DS/DO includes all cabies Assem + Tested 535 00 

Tal strage space afies formating. $695.00 À w’ ‘we 9GTPI DS/DD inctudes ah canles Assem + Tested 695.00 


XOR 500 Se 


TERMINAL ng = Ü 
SALE! — M ÁÀ 
s495% 


KOR 500: A new video " lerminal featur- OK l DATA M L92 


» 


iv 


STILL ON SALE! 


On assembled and tested cabinets. 


ing + Scresn tit + Detached keyboard + 9 | eats Mieroune: ee versa comis carece ain 
(ne year parts and labor on these dua} drive cabinets, complete with power supplies, A.C and | cursor contro] keys æ 5 function Keys * 7 armia vahe whew categories. Bain primers ormade mui 
D.C. cables, 50 pin dala cables (vertical only] and complete mounting hardware screan aitrinules + 26th stalus HnB s |o aan Wai 2T emite posce 
B” horizontal cabinet assembled and tested #S-1000-05 SALE $189.00 | 50-19.2K baud « Column «- led lab s and | mae provee of Mice ang hugh resto Crerganaers 
50 pin data cable for horizontal cabinet #C-6000-01 " - $ 25.00 | more + All these features wilh a full 6 month quy printing legs Tur erasa q, stu ang BOTH 
| 8" vertical cabinel campiele w/50 pin dala cable $5-1000- 13 SALE $199.00 | warranly make Ihis terminal the best buy on | prices latitude tui tracto? assempy at ma e «iHa THAG 
S 7 vertical canel completa with 34 pin date cable #S-1000-20 SALE $429.00 | ihe market. RS-232 cable not Included. £M-2000- 10 paralla) w/tractar $599.00 
| KOR 500 £T- 1000-15 J $495.00 | FM-2000-83 serial w/traclo: $593.00 


BARE CABINETS! |, * The fifty-five dollar x 
Horizontal or vertical types, we'll | ® Power Supply le Back! 
even supply mounting hardware. dert Fase 
Cabinets are enamel painted a beau- | *3 pc $52. 
titul tan texture and have mounting | s v66 e (1 4» 
| holes avallabie for fan, drives, A.C. Perle i t+ dà. yourell appikatons. Wil ¿un at 
cable, power supply, eto. PT Rum us A uscita 


Hortzonlal 8” Empty w/Hardware — $59.95 | SS a 4.6 Maius Oaah ay $57 


Vertical 8” pk w/Hardware 355.00 | OS/00 A C. Harness #C-6000-38 $ 7,50 


5%," "NB =G PMMI S-100 MODEMS 


5W” ual Heighi 


2 models ara now avallable. The highly papular 
MM103 which is Beli 103A @ 300 baud, also 
tuts al GOO baud. and lhe naw modem trom 
Bia shied. double PMMI which is Bed 103A and 212 compatible 
egy w go a 300 ano 1200 bawd, auto answet auto oa 
1 slandar soltware i5 a prob 
an tne dS VP] drums ud cartier Ma (RM, | We ve gol it! Designed specifically for the PMM! 
PC add-on! #M-2000-45 300-500 baud $349.00 
#0-1000-34 05/00 48 T P i Thinirs $295.00 | FM-2000-44 300-1200 baud $595.00 
&£D-1000-12 cnm " TP) thame $315.00 | £B- 1001-16 Crossialk Software $150.00 


Circle 488 on Inquiry card. 


TWO Locations to Serve You 
ORDER TOLL FREE 
Y EAST x * WEST x 

1 (800) 435-9357 1 (800) 854-8174 


In Ill. (815) 485-4002 In Calif. 1 (714) 898-1492 


* MADE IN USA x BUY FACTORY DIRECT x 


TERIS: We accept VISAM . Cheri or money order. Please allow personal check ho week — 
S500 hang cung on oie ras H0 f eoo Mrs priva UPS d pci = r * EAST x 11 Edison Drive, New Lenox, illinois 60451 
fv, preter ad teas wich cary Pe M OEM lacur wanany PRICES SURUEGT TO CHANGE WITHOUT NOTICE * WEST * 15392 Assembly Lane, Huntington Beach, CA 92649 


CUSTOM COMPUTER SYSTEMS by XOR 


Why do companies like (B.M. Corp. Alari Corp.. Maltel Etec.. Kennedy Space Canter. Edwards A F.B., Motorola Corp., Raytheon, and Pacilic Technology buy product by mail Irom us? Mayba 
it's our full t year parts and labor warranty on alt XOR O.E.M. producis. T could be our state of the an lechnology, or even the factory direct sales and service. We think it's our cusiom 
compuler syslams with over 1000 possible configurations. tf you don’! see it adverlised, call us today. chances are we CAN custom build (he system YOU nesd. 


* MICRO MANAGERS: POWERFUL, PORTABLE, AND AFFORDABLE x 


Don’! be toned by the system's nescence bul powerful. small Our mos! popular 

—— smal poriabis stre. A full G4X ol enough for nartatelity. These mini ledtures a 4 sit 5- 100 Lei 
memory wilh an industry standard hard disk Sysiens have à speral Industry standard format. Reads 
5-100 bus includes CP/M 2.2 AA mataca to the 5-00 bus and wiles the JEM 374D lormal | 
and many utilities on two heks thal ieaves a? S- 102 slot open tar 11 well as any byte size sector Ex- 
Add on a hard disk when you need expandabilly Choose irom 5 1D andadi? Yes, add a hard Msk or 
more storage. ` "The sofiware and ang 15 megapyla sizes (65 "2 canridge subsysiem when yout 
+ 20 meganyte uniormatted | Iri- data hase grows You ve protabl 
rudes CP; M openning syttem seen some "iomk-a-bka 5-10 
One year lads and labor warranly 4-sint systents lately. bul the juzi 
eludes <o'tware anu corfratier don _1 pm up ihe X08 8^ 


system, torna 
WB” single or double sided lop- 


Er? pies, psi he In the 50 pin Gata 
— Cate 10 ihe sysiem — many other | Inr 8* *innpys | | Micro Manager 
coohguralions are aval 
51” 280A GAK ( CPIM M System 5%" are Disk with % Height Floppys 2.4 Meg DS/DD 8" CP/M System 
* Dual Floppy $1445.00 rd Desk w/375 Floppy #5-100)- 83.00 | æ System w/ Dual 58/00 1 2 Meg #S-1000 51795 00 | 
* Dua mee 750K BS /0D "ne ad 5. 1000. E Ab z Frapay fS- re^ 90 $5143 00 * emi w/Dual DS/DD 2 4 Ned FS- 1000.39 51995 OD 
* [vat Pony t 5 Meg 05/00 301 Track #5-1000-88 5.00 D Meg Hard Disk w/2 1 5M Floppy £S-1000-82 S2706.00 + Syslem w/MNO Drives inches CP/M) FS-1000- 71 $1195 00 
+ System Chasse (No haarge. drwes CP/M} FS-W000-B4 423 00 y. 8 Mag Hard Disk w/2 | SM Floppy #S-10-93 $2895.00 | œ Sysl&m Chassis (No boards, drives, CP/M} #5-1000-70 $ 395.00 


K AND TAPE BACKUP x 


 —a QUÀ a x — — —- 


* THE BASIC PROFESSIONAL FLOPPY, HARD DI 


_—— 


2 2.4 | Meg DSIDD 64K 64K ,£90A CPIM | System 20 Meg Winchester w/2.4 Meg Floppys | 20M H.D. with 17M Tape and 1.2M E 


For ne ase aenea Tel Sy earn TRO Zm heros S NO? cape win xus | aono yar oncom OI OR WW L TT reser tuy cm anc ts — p ioi 


h ha. i^ TENA fan L4 rm E i Aveo rtis wr d ems five CTS E nomm frei Rt m lon Q 
Oued ue wd sete EM AH ov P COM caveat) a wet an RA | SAOD 12-9 revert The Dust tat e fS Wr 10 MIR gara (Á ad B per r amo Mont Pak and oco Te SU Yu) Pam s TY may 
mng OF dab (Bd ocr or cioe net, amo gw Oyi sue SIRE Une icr sr Une gabm ran bb “uman am nae 2/US/DMR Q: 00201. are quet t yT wann un Fs WD 56390 00. 


ard Mb me Ee (pi =s urne EK $2345.00 | ^, «we ¿ea 1x rm vr partt mm airs 6 moe $5275.00 Ame syren ¿l regante hart Gk a KJ ES $7240 t | 


CP/M 3.0 U.S. MICRO SALES SOFTWARE GIVEAWAY! CP/M 3.0 


| Order any system below and get all of the following software and manuals absolutely FREE! CP/M Operating System, 
Perfect Writer, Perfect Speller, Perfect Mailer, Perfect Calc, AND an eight module business accounting package by 
BUSINESSMASTER INCLUDING: A/R arder antry, A/P purchase orders, G/L, Payroll, Mailing List, Fixed Assat Ac- 
counting, Inventory (RAW), and reer TUN goods. oa imd systems also include Digital Research's MP/M 
and Link-80 software. . | .. .91685.00 value. 


* Xa OFFICE MASTERS! REMOVABLE CARTRIDGE DISK SYSTEMS x 


Foe eS o —À 
"=i sss Hr 


10 ) Mag Cartridge Disk And 1.2 Aa MOLE SERY TWO 10 Meg Removable and DS/DD Floppy Multi-User Cartridge Disk System 
lA PENIS PIE LR TO BERE 2 y" Fae yours pod wo €) meg menos Ce Od mary Se Rt hut you wan 
Sae Mat comet wen YA tm Tan meter D SPT wo una wr n erage came m UD Meg merce nx enes (awa | ageres qas nce Cx eee tares win d the sofware piaga ya? mer nee à 


Cartage dre iow n an die ath wie i Mr ee ud DON 
prote, DOAA? Gi SCR sya d Leigh tartrcar Ue 0 Gare NO ORY erg m C creat! "ul-upr veryon of Te Fih d VAL inest cta cán De vo T) 100 eel very Vom esa. | 
EN EM" «8 a Ta qe ddhui 4| MNT E diee PO Fone anocogi pert ac P5 00 4355.00 BTé MON aMy Kaq vell sb win fe ir py. FeO £3575 D 


* THE BUSINESS PROFESSIONALS: HARD DISK MULTI-USER SYSTEMS x 


— o 


—s Ir" eee $ ee _ a 


ABB 
e 


2 User Hard Disk System 40 Meg Hard Disk C4 User System 7 User 85 Meg w/17 Meg Backup 
A tiny rang fuit ek (2 pre a pee di Ming floppy disi makes A man Nr a grown banens Two 05/00 fporys (2 4 Meg) to date backup Nowr it's avalanie the aulomated Duwness ovm Uy rum fw Piso type cv 
(nis a pener sytiem lot a small Dusiness. Two usi 5 dud access lO L 1 1 iT PROS IP p= atom manus! 7 RH users ter! mD One [«ePtzecru) fast aste dfe Mu ose! 
the sys m e ok gemini | whole (rnt offi: You can pres disignale a FE) Meg pann iù each usar Same Anapon we can pot ira ai much as ese neared and ry megs! Pil 
ware Ful one yea pyts and labor. FS- 000-51 $5495.00 | warranty k M cut products — (covigurable tror 2 fo 7 users PS- 000-50. $298. | 17 Meg bape backup msaren ached strage of valuable cala at 1000-99 S9595 DO 


Circie 488 on inquiry card. 


— LET US CUT YOU A DEAL! 


MINIMUM SHIPPING $3.00 - NO SURCHARGE ON VISA/MASTERCARD 


1-800-545-2633 - Continental U.S. 


DISK DRIVES DISK DRIVE CABINETS ` DISK SUB ASSEMBLY 


SHUGART " — W —ne B" CABINETS OUR BEST BUY'S 
" r t'a" Dr Ë . «© 
ES 1 Lene —— rg Son neue 
5%" SAMS MO TRO 920 K à HGT 235.00 5A"TMIOH SS/OD 360K ..... _ 150.00 for 2-B" drives ' 300.00 | OOS +Q 26A SS/DD Siemens FO100-B 
B" SABOTRISSIDD) 1.2 MG vid 359.00 5%” TM100-2A FOR ISM-PG 239,00 | 8" DOCEAT t w/P3 vertical-lor 2 Drives wiCabinat . 695,00 
B" SABSI1RIDS/DD) 2.4 MG 478.00 DS/DD (220 KJ of 48" thinlina drives. .._. 300.00 | DOS + "T pre mt 
QUME B" THBAB-P (IDSICD) 1.2 MG o 450.00 | a^ DOCSAT-2 w/PS verlical for 2 Gos +4 2EA DSD 8" Thinline i 
Gre" V240TF)320K W HGT .... 24000 PERTEC A’ thinlinedrives ., ... 225.00 | pes wiCabinat, , . 1,950.00 
¿kk a +-+- M000 | s'"FD2005150& - 198.00 | 9" DDCEH w/PS horizontal for Specity—Variical or Hovizonta! Cabinet 
en ) ea. 6" drwa Ants SW" SUB ASSEMBLY 

$'a” M-4853 Y size -. 41000 } 

96 TPH same as TM 1004 8" DDCBV wiPS vertical for 1 ODS 451EASS/DO Disk Drive _ 200.00 
54" M-4854 V sine . 439.00 | &' drive 249.00 | DOS < B 2EA SB/DD Disk Drive 369.00 | 

1.8 MG wit” alecironica tomais B" FD100-8 (S5/DO) 1*0V 301 A 170.00 | 8" DDCBBH w/PS horizanlal —— ; 

same as IBM t A 20 8" std lor 2-8" drives " 300.00 PARTS 


8" FDWOB(SS/DD 220V Compalibia 190,00 
145.00 


5'4" B51 40TR SS/DD 1B0 K JR1502B .2.50ea. TMS2716 (5+ 


| 211402 ,S$150ea. _12V) .. $3.95ea. 
TMS2532. $5.956a, ] 92732 $4,959. 


8" M-2894-63 (110) ,, .. 399.00 


STD 8" DS/DD 1.2 MG 5'4" CABINETS 


Sj" DDC5H w/PS harlzontal-lor 
1:54" drive t 59.00 


R5232 Connectors TMS4164 
"emn SOLDER TYPE $14" DDCSY WPS vertical- ior 2716 (5V) $3.95e8. (200NS) $5.95 ea. 
| __ DB825P .. z= - < |en 5%’ drive ,, w TMS116-4 
es : psi S 1.00 9" oe po wiPS vartícal-lor aa (200NS) .$4.75 ea. 
ADVANCE ACCESS Da manis mpm AMNEM MANY OTHERS IN STOCK 
AA- 5 (Holds 82 Disks) ,. + 17,00 E i 
ÀA-BiHoids B2 Disks} ` , . 26.00 FLAT RIB&ON TYPE ' VIDEO DISPLAY MONITORS 
Smoked Plexiglass Diak Tubs IDG25P 25 : 
rade CASES verom 8.60 GREEN Zenith 2M 121 (18 MHZ) Hi-ResiBü 
CAS" aso | 'OC25Heod — . 1.60 | B&MCI2AU(15 MHZ) BO Coit2" . B0.00 Cot12" 
CASS"... 1 i = um a Dynas GM 120 (20 MH2) Hi-Res/BO AMBER 
tik 3 * es Ty. 100 Coli 12" 128.00 1 1 
T aA be EL " A ig 12.00 IDC1YOSKT1.90 1.00 IDC20S3KT3.50 1. Sanya DM 2112 (15 MHZ) B4 oem lao MHZ) HI inn T ac 
olors Available; color burst asst, IDC16SKT2.50 1⁄20)0C34SKT450 220 Coins” 80,00 USI PIA (20 MHZ) Hi-Res/B) a 
beige, Olek, Dl, red. gray IDC?0SKT2.75 1.30 IDC50SKT650 3.20 Sakala SC-1000 (18 MHZ) 80 Cog" — 139.00 
Ler Conia” , _ _ u800 US} PI-3 (20 MHZ) Hr-Res/B0 ` 
B"DBEC MASET- Ior 2-8" rires IY 2 : +. CEC5SO 7.25 49D ns ae A ed i hem con Col/12" COLOR 149.00 
wiskt, conn, .. . 20.00 (mL J : = sae ` 
&'A"DSC55-25KT-lor 1 5M" T] ! Amdek +12" Composite (For 
+) a RR: MODEMS DISKETTES Be — 
RS232MM-S'(male to male) ... . 19.00 ! 


Amdeh ii 12" RGB [For IBM PC) 

wiaudio , 463.00 
Amdek| = Composile wiaudio — 289 DO 
BMC 8191-12" Composita (For 


Anchor ., . i 88.00 
Heyes Sman 300 -. ..- - 1959.00 
Hayes Smar 1200 498.00 
Multi-Tech MT 212 AD (1200300) 499,00 


IBM lo PAR ue 22.00 
Osborne lo PAR t ç 32.00 
Kaypro te PAA. T 32.00 
OKI-Dala Setial 3 , <. 24.00 


COLOR CODE YOUR FILES 


Omkpllag by JM wilh lilatirmma Warranty. 
5 calors. Prices ara tor package of 10. 


' Apple) 255.00 
Novalian J-Cal 300 T 119.00 4" Sql mdeitb! den 21 O10 
54" Dbl sided! den , 28.0010 Princeton HX-Y2. RGB (For 

E-PROM ERASERS : eie dnm. Apple} — TP ++ ==. - 22 OM TUO IBM-PCI 489.00 
QUV.TBH (hobby) "EN: Auto Dial . 25000 j'y" iü senior .. ~ 22.0010 Sakata SC-100-13' Gompostle 
QuWy.Téiv2z (industrial version] _. . 68.05 U.S, Robotics 212A Auto Dial 488 00 3" Sq! aldefdbl den 29.00 10 (Fac Al .. , 260.00 
CLIV-TEI2 fatima & &alátys£witchi 97.50 š A Dh! sidsiddl den ‘ 39.00/10 Sakuta SC-200-RGB (For Ati) 488.00 

S-100 PRODUCTS 


CARD CAGES/MOTHER BOARDS — — MAINFRAMES | CPU/MEMII/O COMPUPRO 


"IEEE-6B6-ND terminalion required 
wicard bare card 
Siola Bare Bd A+T cage cage 

4 15.900 40.00 80.00 — 20.06 

6 2000 4800 7000 2200 

B 32500 69.50 100.00 31.00 

i2 4000 88.00 140,00 41.00 

I 45.00 3150.00 200.00 50.00 

22 60.00 18500 — 75.00 
AM card cages will accommodate a 4'* fan 
Add $20 00 for 1 (an-Add $30.00 for 2 fans 


For 2 Standard 8" Drives 
MF + DOG (ü slol MiB) T , 530.00 
MF «DD6(Bslol MIB) , . TAP 595.00 
MF + 0012 {12 aia Mi}. T " 625.D0 


For 2 Thintine 8“ Drives 
IMF + DOGC (Cadillac version) 500.00 
IMF + DD6F (Ford version)... -- .. - 3 350.00 


For 26%" Disk Drives 
| MF + M012 (12 slot lB) ' [ 560,00 


S-100-all assembied and tasted 


Sysiam B16À 4,000.00 
20 Slot MB 210.00 
CPU B08588 A 38B.00 
Disk I wit PM 399.00 
Disk li 610.00 
Ram 17.64% 410.00 
Ram 21.128K 900.00 
Ram , 400.00 
System Support | 350.06 


QTC-SBC 2/4BB 1 ser $ par 
CPU . 


QTC. SAC 24 AA«T.. , $285.00 
QTC-Z + B0 BB 1 serial 528.00 
QTC-EXP + I! Bare Bd. 

(dynamic) . ..... $85.00 
OTC-EXP + Itt GAK À + T 
(64K/258K or 1 MEG) 5450,00 


t Tech UO + 2 Ser 3 Par Bara 
VO Tech iQ + 2$ar3Par — 


intenace4A MSP 380.00 

Dr - Standard Pisin Front uo Tach —_ Converter. 
CLOCK/CALENDAR Pos Los. amm | sa. CPU BOR6IR087 $49.00 
$100 Clock/Galandar by QT; 5? Enclesuta 2 (dansk) 676.00 


CompuUme CCS.BB BareBd. ,, 45.00 | An maintrames excep! (MF + DDBF have EMI filter, 2 AC outlets, | VO Tech S-Ram 128K Static 


| CCS-A Assembled and 15 sa. DB25, 2 ea. 50 pin, 2 aa, 34 pin, 1 aa. Cantronic cutouls, T SEE AD iN BYTE. CALL FOR OTHERS 
Tested — |, $95.00 | Power supply for 8” MF 
(—SV1AJ + SNGAJ + SV IGA) z IGVSA) + MVEA) SIERRA DATA 


SDS-SBC-100-ZBO(Amhzi mantar SOS-MUX-AS232 mullisterer 
BARE BOARD SET —— 3 er Con a675.00 ens HDi: M: H d di d 
enugr. tam at i: 
Besi Bare Board Set Available Bare Board Set. V— a UD SDS-SBC- 1008-amnz ajavan? tor micropolis - led 
SSC 2/4 CPU (1 SER 1-PAR} 3) includes manuals & a €— Berlal 2 par/G4Ak ram ($625.00 | SDS-CPMi/B105-cpim tor SBC 
EXP + III 256 K Memory Bd. Exp. lo * MEG. | Z Parts available d ——— medie ^m 


, $250 SDS-Turbodas-Mulli- user Jor 
FDC 5/8 Floppy disk controlier 3) Monitor & B108 available. Add $30 00. wag h $845. 


masier ñ slaves 


FREE DISKETTE | dx: — TOLL FREE 


WITH EVERY ORDER | The Great Salt Lake 3 1-800-545-2633 
OVER $35.00 Computer Company, Inc. CONTINENTAL U.S. 


m 4 “363-33 1 4 Circle 198 on Inquiry card. 


LET US CUT YOU A DEAL! ` 


CALIFORNIA RESIDENTS SAVE 6% SALES TAX 
| YEARS (1976) EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 


IBM ACCESSORIES 


PRINTERS 


BROTHER 
HAJA Par-TTCPS Daisy Wheal 
HA-1A Sarai T7 GPS Onisy Wheat 1 


DAISYWRITER 
Dalsywriler 2000-16 Bullerid40CG PS LTFuPa! 
Dausywriter 2000-4BX Bofleri40CPS LTA Far 


Datsywriter Cable 
DIABLO 
620 (25C P SI Senal 1 


530 MOCPSVtAUHHEF) ' T , 1,899.00 


DYNAX 
Bynax-1§ Par-13GPS Daisy Wheel 
2 color PTG-3x buti 
Dyanx 15 Seal Y3CPS Daisy Wheel 


C, ITOH 
Ganlia Par 50 GPS). . 
Prower | (85104) Par 120 CPS z 
Prowriter t (8510A Serial 120 CPS $ 


Prywriiar it Paradel 15" . 669.00 
8600 (1BOCPS} Par or Serta) (8 PIN 90 CPS LTA 1,008.00 
F-10 40CPS/DiahbloiPar ot Serial 1,149.00 
F.10 55 PSyDIaniorPar or Satial — a , 1,425.00 
EPSON — CALL 
JUKI 
6100. (RCPS hablo Compatible ParDalsy Wheel 538.00 
MANNESMAN-TALLY 
(GOL (1606 PC-4DCPS LTR I9. - 568.10 
1801 |180CPS-40CPS LTR 35"). 765.00 
MPI 
MADIG (9") Far 499.00 
MP 150 Bi [1571 Par ZK Bull 
wiGraphics 875.00 
MPI 150 Al (15 Par 4K Bulf 
wiGraphics 799.00 
MPI 150 AI (45 Par 16K Bun 
wiGraphics 639.00 
NEC 
NEC?715 (%wiDianio Emulation) 2,025.00 
WECAO23A (100C PS-ParGraphical ; 3931.00 
Sena Card. 139.00 
OKI-DATA 
iMicroling H2A SER & PAR: T2OCPS 10^ 359,00 
Microiime B3A (SER & PAR-120CPS 15") 629.00 
Microfina 82 (PAR: 1600 PS-LTR-10") . 525.00 
Microline 33 (PAR: 180GCPS-LTR-15") 895.00 
MiccoNne BAP (PAR-200C PS-LTR- 15") 968.00 
Microtine 845 (SER-209CPS-LTR-15"> 1,058.00 
STAR MICRONICS 
Gemini 10X NEW VERSION 
IPAR-120C PS-10' ; .- # 299.00 
Gamm 15X (PAR. 120CP5-15") 425.00 
Gemin 154PAPR-TOUCPS- 15°) & 399.00 
SILVER REED 
EXP 550P17CPS Daisy Wheat PARA . 870.00 
EXP SS0S OPS Daisy Wheel-Serial B90.D0 
TOSHIBA 
P1350 (182 PS 120C PSL TR 
PAR o: Serial} 1,475.00 


COMPLETE LINE OF PRINTERS. 


AC SURGE ELIMINATORS 


Camba Pius (SPC 84K) aan 285.00 
Maga Pius (SC, 64K) 305.00 
VO Pius Serial/Par Port 148.00 
D.C. HAYES 
Smarmodem 12008 . . 469.00 
MAYNARD 
Floppy Contcoller | 150.00 
Floppy Gontrolter (Serial) . 235.00 
Floppy Controller PAR}  . | 215.00 
Sgndslar MOD-FDC 
MODULAR (lor 5'^' arB" dnves} 200.00 
ADD-ONS FOR Pararrel MOD , , 60.00 
SANDSTAA Sertal-MOD eo 79.00 
Moo FOC Clock Calendar MOD 88.00 
Gama Adapter MOD , 48.00 
Sandstar Multi-Function BD (Holds up to 
6 modular add-ons . 82.00 
QUADRAM 
Quadbcand G4K/250K . _ 289.00/459.00 
Quadhoard |) 84K/256K 289.00/458.00 
Quad Link [Allows IBM PC to use Apple Il 
Soltware), " 589.00 
Microluzer (BK) 114.00 
KEYTRONICS 
Enhance your PC-with a Superior keyboard 105.00 
64K UPGRADE KIT — $50.00 
includes 9 ea. 4164 (200NS) 
. RANA 
Add-on 320K E D 4: i . nn 
IBM Add-On Drive 
* Direct NN * * 320 K/48 TPI 
* 5ms AMEN to Track ° 
REMEX RFD480.,...... ........ 225.00 


SY STEMS 


Apps | E Starter - . 1,825.00 
Ciriluirnnia PC 2,525.00 
Compupm System 6164 (5-100) 4,000.00 
Eagle PC-2 (186IT) 2 ea. 320 K 

FOVE4K RAM 2,650.00 
Eagle 1620 R 3,400.00 
Eagle PC KL 3,500.00 
Franklin 1000 895.00 
Franklin 1200 Starler 1,625.00 
Kaypto tl (wS2400 soliwars) 1,495.00 
PC-E801A wisoltware . 849.00 
NEC PC-B&31A (5*a drives 869.00 
NEC PC-8881A (H^) drives 1,525.00 
Pied Pipar — 1 ea. 266 K FOGdK 1,135.00 
Sanyo MBC 1000 [1 es. 720K FOAR) 12" Mon 

wS2060 soltware 1,495.00 
Banyo MBC 1000A (Z na. 320K 4 HGT — 

12" Mon wS2000 soltware 1,750.00 
Telavided T3-803. i 1,900.00 
Televidéen T& 1603 ' ' ' 2475.00 
Telatole) (new) wholtwata  ; 1,695.00 


TRY US FOR OTHERS 


OUR SALTIEST DEALS 


DISKETTES 


Grizzly (200W uninierruplible 
power 5yslem + sutga protection 
Grizzly (S00W) uninterruptible 


power system + Surge prolection 1.802.00 
Hawk AC power monitor wisurga protection 160.41 
Lemon BAC curlets-3 prong) 44.00 
Lime [5'-3 prong pwr cord winn-otf swilch 59.00 
Orange-AC surge + EMI filter (8 outlets) 95.00 
Plum EMI-AF filter 39.00 


Peach (3 outtats} ' 
VECTREX 
Complete wii" manitor and 128K Memory $109.00 
LIGHTPEN AVAILABLE OCTOBER — CALL 


K. Retail Sales 
EENN! — 123 East 200 South 
Salt Lake City, Utah 84111 
Retail Hours 
Monday-Friday 10 AM to 6 PM 
Saturday 10 AM to 5 PM 


OCTOBER —NOVEMBER SPECIAL 
5'A" Solt Sector SS/DD.............. 18.00/10 
FOR APPLE, ETC. 


5'4" Sofi Sector DS/IDD . . 


.. 28.00710 


Ten oe =~ 


FOR IBM PC & PARTNERS 


FOR QTY OF 100 


VO PORT CONVERTER 
SPC-Serial to Parallel Converter - . 
*Allows ihe use of any port 
“Baud lo 19.2K " Handshake Signals 
PSC-Parallel 1o Serial 99 


The Great Salt Lake 
Computer Company, Inc. 


(15% DISCOUNT) 


.. <. 98.00 


+ *Y#é á 4 4 + m m 


1-801-363-3314 


APPLE/FRANKLIN ACCESSORIES 
ALS 


CPM 3.0 Card a 318.00 
ASTAR 

RF Modulator i 19.00 

GENERIC 
Disk Gontrolter fag NE- --_- 60.00 
BO Catumn Video (V dex Compatible) 29.00 
KENSINGTON 

System SavarFan & Serge Pro 69.00 
KRAFT 

Joystick for WE 52.00 

MICRO-MAX 


View Max 80 (BO Co} foe HH. +) 138.00 
View Max 80E (BO Col wat, 
Memory Exp to 128K) IT 149,00 
MICROTEK 

Dumpling 64K/inlarlace and Graphics 

BAK Butler , 235.00 
Dumpling GX-PrPar (ntertace Card 

and Cable 98,00 
Fataila! intertace Board (RV611C) 61.00 
Memory 120K " Te 299.00 
EV18 (16K Add-on Memory) , 45.00 

ORANGE MICRO 
Grappler & Graphics Interiace 121.00 
Buller Bd w/18K Bultar Exp. 138.00 
Grappler + 16K Bollar Exp. 179.00 
TG PRODUCTS 
Joy Stick-For Appia Il 4 4 41.00 
Paddiées. . , 29.00 
Selacia Por ' i 39.00 
VISTA 

ABOO Floppy Controller lor B" Drives - 300.00 
A-8001 Cable 27.00 


APPLE DISK DRIVES 


ALL DRIVES 1 YR. WARRANTY 


Interface Corp. ia TR; 208.00 
Micro-Sci A-2(35TR). . " 225.00 
MiIcro-Sci A-4G(40TR) .. 289.00 
Micro-Sci A-70 (Quac), . a“ 329.00 
Micro-Sci Controilar , a 70.00 
Rana Elita . wn $14 = -- . á 248.00 
Rana Elite ll. ; 388.00 
Aana Ellis ii . .... s = 508.00 
Rana Controller è œ- œ wis 65.00 
"THINLINE" Ve size 1638 4DTR. ., . -; 202.00 


CLONE Il SYSTEM 
* Fully Apple Compatible. . .,. . 


TERMINALS 
ADDS 


$575.00 


VYiewpaint-A1 (White) 509.00 
Viewpoinl-A2 (Green). ; $38.00 
Viewpainl-3A + (Green $05.00 
Viewpoint 60-Sanie ag Televidan 925 715,00 
Viewpoint 90-Same as Televideo 950 
(132 Col) i " 925.00 
| Viewpoint Color s $95.00 
QUME 
QVT-102 80 Cof, Green. . "R 550.00 
QVT-102 80 Gol. Amber 560.00 
QVT-102 80/132 Col. Green 765.00 
TELEVIDEO 
TV910 es 529.00 
TVB10 + - cm 565.00 
TVB25 » 715,00 
Tv950 ; 825.00 
TV970 1.085.D0 
RG1000/TVBO Graphics Upgrade tar 925/950 1,100.00 | 
WYSE 
wYSE-3300  . 725.00 | 
WYSE-300 (Colon - , 13,125.00 


Mail Orders 
P.O. Box 3150 lami 
Salt Lake Gily, Utah 84110 
Mail Orders 
Monday-Friday 8 AM to 6 PM 
(sometimes much later) 
Saturday 10 AM to 5 PM 


64K Static Ram 


8-inch Slimline 
sub-systems 


Dual Slimline Sub-systems - JADE 


Handsome verga! cabinet with scratch resitan! baked 
enamel msh, praperionally balanced mr haw system, 
quiel cooling fan, rugged dual driva power suppiy, power 
cables. power switch. fine cord. lusa hoider. cooling fan 
&l necessary hardware ta mount two 8 inch slimlina 
disk drives Does not include signal cable 


Dusi & Inch Siimiine Cabinet 


END-DO0820 Hare cabinet $59.95 
END-000822 A & T w/o orves $164.95 
Dua! B Inch Silmilns Sub-syalems 

END-000843 Kir wi? SS DD dras $869.00 
END-D00844 A á T w/2 SS DD Arvas $879.00 
ENO-000845 Kil w/2 OS DD dnves $1060.00 
ENO-000845 A T w/2 OS DD arivos $1099.00 


Dual Disk Sub-systems 


Disk Sub-aystems - JADE 


Handsome meta! cabinet wilh proporkionally balenced aic 
flow sysiem, rugged dual drive power cable 
RR, power awilch. lina cord, luse holder, coating fan, 
nevermar rubbar leel. ali necessary hardware to mount 
two B inch disk drives. power supply, and fan, does nal 
include mgnal cabis 


Duct! 8" Sud-Assembly Gahinat 


END-000420 Bare cabins $49.95 
END-000421 Cabine: ki! $199.95 
END-000431 A&T $249.95 
&" Sub-Sysiemse—Single Sided, Downs Denally 

END-000423 Kil w/e Siemens FD100-8D:s: — $579.00 
END-009423 A & T w2 Stamens FD100-8Ds — 3595.00 
END-000433 Kit w/2 Shugart SA-BO1Hs $939.00 


END-000434 A £ T w/2 Shugart SA-801As _ $968.00 
A” Sub-Sysiems— Double Sided, Double Density 


EMD-000428 Mi wi? Qume DT-Bs 51229.00 
END-000427 A & T w 2 Oume O-Bs —— —— 51249.00 
END-000436 Ki w/2 Shugart SA-B51 As _  sit98.Q0 
END-000434 À & T w 2 Shugart! SA-85! Ra 51213.00 


Disk Drive Power Supply 

Şulhaent curent to power up ip Three B-inch uisi deves 
PART NO DESCRIPTION 1-3 10-24 24-99 
PSD-206A dH" powm supply 69.95 79,85 69.95 


8-inch Sub-system 


A & T with 
2 Siemens drives 


B-inch Disk Drives 


Siemens FOD 100-8 Single sided double dénsily 
MSF-201120 $179.00 ez 2 la: $175.00 ta 


Shugari SA 801R Single sited. double density 
MSF-10B01R £355.00 ea 2 (or $349.00 oa 


Shugarl 5A-10851R. [Dodaj xdpd. double dansiiy 


MSF-1085 1R $459.00 es 2 Inr $455.00 en 
COume HT-8. Double sred, doublé density 
MSF-750050 $479.00 &a 2 (or $458.00 on 


Tandon TM B48-1 Singie sided ouble density Irse 
M&F-55B481 _ _ — $369.00 e2 2 [or 5359.00 ea 
Tandon TM 848-2 Double sided double density thin-tna 
MSF-558482 $430.00 ea 2 [nr 5435.00 es 
NEC FD115S Double sided. double densily Inn fine 
MSF-851165 $450.00 ga Ë lor $440,00 ta 
NEC FD1164 Single sad. donp density Wn lino 
MSF-851184 $366.00 2 for $350 ea 


5'4-inch Disk Drives 


Tandon TM 100-1 Singie sidea nounte density 48 TPI 
MSM-551001 $225.00 ea 2 lor $195.00 eo 
Shugart SA 400L Single sided. double density 40 track 
MSM-104000 . — $209.00 ea 2 lov $199.95 en 
Tandon TM 100-2 Double sed, double dansity 48 TPI 
MSM-551002 —— —— $279.00 ea 2 to 5225.00 ea 
MPI B52 Douban sided double denssiy 4B TPI can be 
substiluted tor COG 

MSM-155200 . . 5275.00 es 2 for $270.00 sa 
MPI 851 Single sided. danble donaty 4B TPI 
MSM-155100 $208.00 ea 2 for $199.00 ea 
MP) B31 Single sided. Quad density 94 TP 
M5M-155300 _ $285.00 ea 2 for $275.00 sa 
MPI B92 Double sided Quad densiy 96 TPI 
MSM-155400 E400 ea 2 Jor $590.00 oa 


51⁄4 Inch Cabinets with Power Supply 


END-000216 Signal cab w/ power supply 
END-000226 Diz! cab wipowe: supply 


Disk Tubs 


DISKETTE STORAGE BOXES 
Clea Plaxsigings siorage boxes lyt up lo 75 disketles 


MMA-505 Holds 75 SV," disholas $19.95 
MMAÁ-50B Holds 50 B" disketian $29.95 


$58.95 
585.00 


Siemens 8-inch 


S-100 Memory Boards 


64 Static Ram - JADE 


Uses new 2K x B static RÀ Ms, fully supporls (EEE 696 24 bil 
extended atidressing, 200ns RAMs, lower 32K or entire 
board phantomabie, 2716 EPAOMs may be subhed lor 
RAMS any 2K sagmeni at upper BK may be disabled. tow 
power typically (ess [nan S00ma 


MEM-991528 Aare boar $49.95 
MEM-92152K K fess RAM ——  — $89.95 
MEM-32152K 32K kit $169.00 
MEM-56152K 56K kil 5225.00 
MEM-64152K 54K khi $265.00 
Assembled 4 Tesled add $30.00 


EXPANDORAM III 


SO Syslems sew ExpandoRAM IN íi a high dengry S- 100 
memory board ulibzing the naw 64K x 1 dynamic RAM 
chins (1allows memory sizes of 64K, 128K or 256K aji ona 
single 5-100 bpard 


MEM-55064A 64K $398.95 
MEM-655128A 125% $484.95 
MEM-65192A. 192K . 0 1 1 1 $524.95 
MEM-865256A 256K $598.95 


ExpandoRAM IV - SD Systems NEW! 


Stale-ol-Ihe-ArL (ull compliance wilh jEEE 698, 258K 
using SAR RAM chips Up fo 1024K using 266K RAM chips, 
panty check. error delection and coarrechon ophonal. 
Supports both B and 16 bil dala transfers. One year laciory 
wananly 


MEM-66256 ExpardoRAM IV w parity 
MEM-87256 ExparmfoRAM iV wiEDC 


$975.05 
$1876.85 


Surge Protection 


ISOBAR 


The [SOBAA tooks tke à standard mulli-autlel power 
aip bul contains surge suppression circuitry And built-in 
noise fiers. plus a 15 amp circuil breaker 


EME-115105 4 rgceplacte 
EME-115100 8 recepracie 


$45.95 
$59.55 


We accept cash. checks, credil cards, or purchase orders from qualified lirms and instilutions. 

Minimum prepaid order $15.00 California residents add 61% tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and availibility subject to change without notice. Shipping and handling charges 
via UPS Ground 506/Ib. UPS Air $1.00/Ib. minimum charge $3.00 


seh Your Personal And Professional Computer Needs Since 1975 


BYTE Octoher 1964 


The Big Z 


BREAKTHROUG 


The Bus Probe 


S-100 1/0 Boards 


The Bus Probe 
Inez pensive S- 100 diagnostic analyzer 


TSX-200B Bare board $558.95 
TSX-200K Ku $179.85 
TSX-200À AST $1689.95 
l/O-4 - SSM MICROCOMPUTER 

Two serial (/O porla ptus two parallel l O ports 
IOFIGIOA AAT 5245.00 


1/0-5 - SSM MICROCOMPUTER 
Two saria! & Ihree parallel porte 110-19 2K haud 


(0I-1015A AAT 5265.00 


Interfacer 4 - COMPUPRO 
Three saria) one parallel, one cemmionics parallel 


I01-1640A A £ T 
I|OI-1830C CSC 


J/O-8 - SD Systems 


Fult compliance with (EEE 696 standards operates 25 B 
Bus Slava Avmtabte with B Async parts or 4 Axync and á 
Asyoc por, up to 1 Megabit/ssc m synchronous mode 
Real lime clock with Oaltery back-up. One year factory 
Warranty 


$353.95 
$495.00 


S-100 CPU Boards 


The BIG Z — Jade 


2 of 4 MHz switachabte 2-80 CPU board with serial 1/0 
accommodates 2708 2716 or 2732 EPROM baud rales 
from 75 10 3600 


CPU-30200B Bare board w manual $35.00 
CPU-30201KM Bit w manua 5172.00 
CPU-302041A AGT $193.00 


SBC-200 - SD Systems 


à MHz Z-B)À CPU with sons! & parallel I/O, 1K RAM. BK 
ROM space. monitar PROM inciuded 


CPC-30200A ALT $298.95 
CPU-Z - COMPUPRO 

2 ar š MHr ZBOA cpu 24 bil addressing 

CPU-30500A 2 4 MHr A &8 T $279.95 
CPU-30500C 36 MHz CSC 5374.55 


8085/8088 - COMPUPRO 
Both 8 & 16 tit CPUs standard 8 bit 5-100 bus, up lo 8 
MHz accesses 15 MegaByles ot memory 


CPU-20510A 6 MHz A ST 
CPU-20510C 6 8 MHz CSC 


SBC 300 - SD systems KLAR 


Setl-coniained 5-300 280 microcomputer, 4/6 MHz, 64K 
RAM wilh parity, 2 [0 18K of PROM, 24 bit addressing. fully 


$389.98 
$497 $5 


S-100 Disk Gontrollers 


VERSAFLOPPY II - SD Systems 

Double densily disk controller for any combination of S14" 
and B" single or double sailed, analog phase-logked loop 
daia separator, vociorad intarnipts CP/M 22 & Oasis 
compatible controtedibgnustic software PROM inctudad 


IOD-1160A A & T wih Prom $344.95 
SFC-55008047KF CP M 10 with VE- $80.00 


2422 Disk Controller - CCS 
B'4" or 8" double dansily disk controNer with on-board 
Bob! lender HOM, FREE! CP/M 2.2 & manual set 


(OD-1300A AS T with CPIM 22 $338.00 


Double D - JADE 


High reuability double density disk controller with ery 
board Z-BOA, auxiliary penler por, (EEE 3-100 can 
function in mulli-user interrupt driven hus 


IOD-1200B Bare board & hawr man $58.95 
100-1200K Ait w'hdyer & ster man $299,95 
IOD-1200A A & T wihdwr & sitwr man $325.00 
SFC-58Q02DU1F CP/M 2.2 wilh Double O _ $03.95 


Versafloppy 11/696 - SD Systems 


Fully campatible wilh (EEE 696 standards. phase-locked 
igop data separator, GRC error checking Reads‘wries 
(BM 3740 and system 34 formats. concurrent suppor! ol 


IOI-1510A & Asyn€ poris $389.85 any coómbinahon af 4 Sv" or B" dives Single 
iDI-1520A 4 Sync. 4 Aspric —_ — $669.95 Complies with IEEE 696 standards H can function a* 3.— — double sided drives supported: single pr double density 
pormansni Bus Master or as Slave Two lully Gré mardücinme "iran 
pregrammbhia serai channel with handshaking: (ull y " Y 
SASI pot One yes latiory warranty IOD-1179A Varralioppy 11/896 A & r —- — $349.95 
Eprom Erasers CPC-3030MMA SBC 300,4 MHz, ABT ad MEN Se e n e ee 
p CPC-30308A SEC 300.6 MHz, AAT cms! SE SUES 5 Saeed CPM SO  —— "ems 
| š : SFC-55009159F 8" unbankad CP M20" "$75.00 
Ultra-violet Eprom Erasers m epe ae GPM30* — **$75.00 
Inexpensive erasers for industry ar home “cantigurad l'or Versalloppy 86 & SBC 300 
**price $75.00 jt ordered wilh Versslioppy ll. 
MME-3100 Spectranics w o tian $59.50 - 
XME-3100 Spectronics with finer $94.95 S-100 Motherboards peice il nédered separately (5190/98 
XME-3200 Logics! Devices $49.95 
ISO Bus - JADE LI 
Een simple and on sale—a belte motherboard Versalloppy I - SD Systems 
Si T ^ Winchester and floppy conirorier in a single board! Ful) 
S-1 00 E om Boa rds seashell i compliance with IEEE 696 standards, Control's up to threo 
pr MBS-061B Bare imari 522.95 flappy drives and three 544" Winchesler doves Data 
MBES-D61K Kit $39.55 may be jransferad under OMA or programmed 1/0 control 
PB-1 - SSM MICROCOMPUTER MBS-061A À # T $43.05 One year faciocy warranty 
2708. 2716 EPROM board wih on-board programmer 12 Stor (9.7 x 89347) IOD-1180A Veraalloppy iN A & T $756.95 
MEM-39510K KT w manua? $154.95 M85-121B Sare board $34.95 SFC-55009257F B" banked CP M IO _ —.. °*$129,06 
MEM-98510A A £ T wmenual $239.00 MES-121K Ke —_ 589.95 BFC-55005257M 51," banked CP/M 3 0 **$129.00 
MBS-121A AST _ $09.95 — SFC-S5009259F 8" unbanked CPIM 3,0" — — **8129.00 
" SFC-55008259M SV," unbankeg CP/M 9.0" _ **$128.00 
TE Stor (H7 WOR? : for Yersalioppy tlt & SBC 
300 
Teo. IM MBS-181b Bare board $54.95 Spier tein aaar aib — 1 H 
#708 2716. 2732 EPROM programme with soient MBS-181K KH $99.95 price if ordered separately $199.05 
MEM-995204 Ada T Win soltware ss: $215.95 MBS-1814 À á T $139.95 
Place Orders Toll Free! Cie 261 on inquiry eae 
* m a a 
Continental U.S.A. inside California Los Angeles Area 
(800) 421-5500 (800) 262-1710 (213) 973-7707 
BYTE October 1983 645 


Disk Drive For Apple 


Apple Il Accessories 


Disk Drive For Apple" 


Totally Apple compabbie, 143,380 bytes per drive gn DOS 
3.3 lu ong yanr facigry warranty hall-track capatality 
reads all Apple sollware, plugs ught into Apple cànlroter 
as second drive, DOS 33, 321 Pascal, & GP/M 
compalole 


MSM-431010 
MSM-431030 Conirofer only 


$199.00 
$60.00 


Super Diskette SPECIAL! 


We bough! out a major manilaciurers overstock. and 
wa ae pasting Ihe savings on to you! Single aided, double 
denalty package of I0 


MMD-5120103 Appia ciskotins $18 95 
HALF-HEIGHT DRIVE For Apple™ 

Toray Appia compalitie Works wih at! Apple soltware 
and coniroliars Faaler and quieler (han mos! other dnyas 
yel oniy halt the siza’ 
MSM-581010 hafi-hermghi 


CP/M 3.0 Card For Apple" - A.L.S, 

The most powerlul card available Jor your Apple! 

GMH? ZO80B wtdiuonal BANK RAM CP M 30 plos 1008 
CP M |» company C bas CP/M graphics. MKIS 
Inster ttn any athor CPM for Apple. One yet warranty 
CPX-628E10A ALS CP M ecard 3299.00 


5199.95 


Z Card For Apple Il" - ALS 

Two cnmpulnr& i nona Z-BO 6 5502. more Ian doubles the 
power and polenta) ol your Appie includes Z-BO cpu 
cai CP: M 2.2 and complete manual set Pascal 
Ccompálible ulifites are manu-dnieen, One year warnnty 


COeX-62800A A & T with GP M 22 $139.00 


GRAPPLER PLUS - Orange Micro 
The ulli mate parallel printer Graphics interlace card veilt 
mony new igatwes now al a new iow pncel 


IOR-2300A Grapplor Plus $119.85 


FAN/POWER CENTER For Apple" 

Cooling tan for your overheated Apple If, H+ or He, also 
(includes powet switch and two swilched outlets wilh 
voltage protechan cercutry 


S¥A-1520A Anke (ni $59.95 


Signalman Modem 


BO COLUMN Apple Card 


BO wumi x 24 hhe viec cam lor Apple |n 
nui rmmsable 259 sius He noma inverse w Higi iaw 
ville 128 ASCII characios uppi and lowet casi 7 c9 
uit bna with true deseendars. CPM Pascal & Fortran 
eonftdtibls 50 RO Hr 3050 column select Irom 
kéyhomd Best 80 column card! 


(OV.2450A  Viiwinax Bf 
tOV-2455A Prahti dish fov siiove 


$145.00 
$24.95 


16K RAM Card For Apple |i" 
Expand your Apple ll io 64H. users ianguagecard [un one 
year warranty Why spend 5175 00? 


MEX-16700A Save over $715,00 — $49.95 


Modems 
(= =] 


Smart Buy in Modems - SIGNALMAN 


1200 and/or 300 baud, direcl connect aulomiaicanswer or 
Griginate sSeipoton, auio-answer/Auto-dia nn rteliae 
modes Ov bafiery allows total portabihty, fih one year 
waranty 


IOM-5600A 300 dawd rect connec 
IOM-5510A 300 baud Deluxe 
IOM-5520A 1200/J00 baud Deluxe 
IOM-S5650A 500 baud lar Osborne 
IOM-5830A 300 baud card for (BM 


Smarimodem - HAYES 


Sophisticaled direcl-connec! &uto-Anserar/Buto-dial 
modem. Iouch-Ione or pulse dialing AS-232C interface 
programmable 


IOM-5500A Sinarimodern 1200 
IOM-5400A Smarimogdem 300 
IOK-1500A Hayes Cranograph 
(1OM-1100A Micromodem 100 
(OM-2010A Micramodam !! 


$69.95 
$149.95 
$368.95 
— — — $118.95 
5198.95 


— Ei 


$475.00 
$193.00 
$193.00 
5343.00 
$259.00 


1200 Baud Smart Cat - NOVATION 

103/212 Smeri Cat & 103 Smart Cat. 1200 & 300 baud, bwh- 
in dialer, gulo re-dial of busy, auto answer disconnect, 
direci Connect, LED readoul displays moda analog/digital 
loophack salf tests. usable with muili-line phones 
(OM-5241A 300 b 103 Smart Car $229.95 
(OM-5251A 1200 b 212. (00 Smart Cat $549.95 


J-Cat Modem - NOVATION 


1/5 the area ordinary modems, Boll 303, manual ú: auto- 
answer, automalic angwer/onginale. direct connect, biall- 
in seittest, two LEDs and audio beeps provide stalus 
inlormahan 


IOM-5261A Novato JOGAT = 


$119.00 


Lowest! Prices on EPROMs & RAMs 


Wire Wrap Sockets 

PART NO MOOFPINS 1-9 10-24 25-99 100-249 
SKW-0B32 8 Sa 49. 4 A 
SKW-1432 14 s Sa A 46 
SKW-1632 16 JA 5 50 
SKW-1832 18 2 m n 69 
SKW-2032 20 108 .94  .90 .B6 
SKW-2232 22 134 144 1.04 .83 
SKW-2432 24 124 144 1.04 .85 
SKW-2832 2B 120 144 124 1.24 
SKW-4032 40 1.99 3175 159 1.39 


Low Profile Socketa 


PART NO NG OF PINS 1-9 10-24 25-88 100-249 
SKL A-0801 8 24 f U9 o 
SKL-1401 i4 " Enmri RI -13 
SKL-1601 18 24 9 AT A5 
SKL-1801 ig 29 24 21 AT 
SKL-2001 20 29 .24 2 19 
SKL-2201 22 34 .24 -24 AA 
SKI -2401 24 39 .29 . 29 23 
SKL-2807 28 JA OM a4 3 
SKL 4001 40 49 38 A 39 
44 


IOC Card Edge Type Connectors 


PART NO DESCRIPTION 1-9 10-24 25-99 100-249 
CNE-5102020 26 pin 270 245 325 72.45 
CNE-5102620 26 pin 345 315 345 2.465 
CNE-5101420 34 pin 445 415 345 345 
CNE-5104020 40 pen 6.35495 445 4,15 
CNE-5105020 40 pin 645 595 5.85 4.85 
IDC- Pin-Type Conneclors 

PART NO DESCRIPTION 1⁄9 16-24 25-89 100-249 
CNF-62200 20 mn 2.70 2.46 180 1.55 
CN F-62260 26 pin 3.45 3,45 235 185 
CNF-62340 24 pin 445 4.15 305 2.55 
CNF-62400 40 nin 535 4.955 380 2395 
CNF-E2500 50 mn 6.45 5.55 455 3.75 


Right Angle PC Mount 50 Pin Header 


PART NO 
CNM-222501 


DESCRIPTION 1-9 10-24 25-99 100-249 
spt —425 355 295 240 


We accep! cash, checks, credit cards, or purchase orders [rom qualified firms and institutions. 

Minimum prepaid order $15.00 California residents add 6',% tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and availibility subject la change wilhout notice. Shipping and handling charges 
via UPS Ground 50¢/ib. UPS Air $1.00/Ib. minimum charge $3.00 
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Zero Insertion Pressure Socket 


Printer Connector 


RS 232 Serial Connectors 


4-9 


* eve ` 
sstmophizdn J* 


BREAKTHROUGH! 


SPECIAL PACKAGE 


DB 25P, DB 25S, DB 25C 


CND-1250 RS-232 connector sat 


47.40 


P maleiphig S$ lamale/socket — C- cover/hood 
PART NO DESCRIPTION 1-9 70-24 25.99 100-249 
CND-1091 DE OP 1.985 155 140 1.30 
CND-1092 DE 9S 270 235 200 480 
CND-1084 OF 9C 145 120 105 95 
CND-1151 DA 15? 255 225 195 175 
CND-1154 DA 155 335 295 265 245 
CND-1152 OA TSC 145 120 105  .g5 
CND-1251 OH 25P 245 235 220 1.90 
CND-1252 DB 258 320 305 300 295 
CNO-1253 2pc cover 145 120 105  .95 
CHD-1254 ¿pc cover 460 135 120 1.10 
CND-2251 DB 25PPC MT 175 125 415 2.95 
CND-2252 DB 255 PC MT 4.35 395 3.75 340 
CND-9001 screw lock 95 75 65 55 
CND-1371 DE XNP 445 395 355 325 
CND-1372 DE 375 595 535 475 4.25 
CND-1374 DE 37C 170 145 130 115 
CND-1501 DO 50P 590 530 4.70 4.20 
CND-1502 09 505 7.99 7315 6.45 5,95 
CND-1504 OD SOC 1.95 170 kas 1.25 


Zero Insertion Force Sockets 


PART NO DESCRIPTION 1-9 


CNZ-1118 16 pin 5,85 5.65 4.95 
CN2-1124 24 pen 7.45 6.95 5.95 
CN2-1149 40 pin 9,95 8.95 7.95 
Memory Chips 


On Sale! 


10-24 25-99 100-249 


4.45 
5.45 
8.45 


Prime Manufacturers ai bargain prices 
Call us for a quate on large quantities 


Insulation Displacement 


Connectors 


PART NO DESCRIPTION 1-8 


CND-5251 DB P55 
CND-5252 DB 25P 


124 25-99 700-248 


655 595 5.15 
5,985 5.35 4.75 


4,45 
3.85 


Centronics Type Plugs 
| | 


— 2 —— (ài 


PART NO DESCRIPTION 1-9 10-24 25.98 700-249 
CNX-236 male (DC 990 8.95 7,95 6.95 
CNX-336 female !DC 45 6.75 7.75 6.75 
CMX-136 nala solder 6.95 7.45 595 45.20 


Disk Drive 
Signal Cables 


RS232 Cables 


Stenderd AS 232 Cobles 


All cables are 9 conducior. with ping t through 8 and 


pin 20 connected 
assembled and 


weight 1 ib 


WCA-1020A Mala to mate, 10° long 
WCA-1021A Mala to male, 20' jong 
WCA-1022A Mnie to female. 1D' tong 


Ribbon Cable 


lo DB825-type connectors Fully 
lested ciuding covers 


Shipping 


$24.95 
$29.95 
$29.95 


28 gauge, 7 atrand Color Coded 


PART NO CONDUCTORS PRICE 
WCR-101 C010 10 2.50 
WCR-141CO10 14 3.80 
wCR-161C010 te 4.00 
WCR-201C010 20 5.00 
WCA-241 C010 24 8.15 
WCA-281 C010 26 6.45 
WCR-341C010 34 8.30 
WCR-401C010 40 40.00 
WCR-501C010 50 12.00 


PART NO DESCRIPTION PRICE 
(CP-2764 64K EPROM 5.90 
ICP-2732 12K EPROM 4.75 
ICP-2716 16K EPAOM 3.95 28 gauge. 7 strand Groy 
ICP-2716-1 TGK Eprom 350ns 5.95 —— Signalcables for use with disk coctroilers requiring card- CONDUCTORS PRICE 
ICP-2758 BK Eprom wem Sipe Tinos WCR-101N010 10 4.00 
ICP-2708 AX Eprom 3.95 WCA-5030A Dua! & drive cate $32.50 WCR-141N010 " 5.20 
tCR-4154/20 HMK Dynamic 200NS 5.75 WCA-J431A Dual 3' | dove cabia $29.95 WCR-181ND30 18 5.75 
ICR-4164/15 B4K Dynamic 150NS 6.25 WCA-5050A Quad E" drive cable 539.895 WCA-201N010 20 7.00 
ICA-41 16/95 thx Dynamic Ram tSüns 225 lype cannecinrs WCR-251N010 26 9.00 
ICR-6116/20 PK x 8 Static 200NS 430 — AiCA.343DA Din S4" drive cable £28.95 reis 34 11.75 
40 18.00 
WCA-5035A Dual 8" drive cable $3250 — wen-sowow 5b Ti dà 
WCA-S052A Quad d^ drive cabie $39.95 E 
Place Orders Toll Free! (oo ihe ig 
E ” ü 
Continental U.S.A. Inside California Los Angeles Area 
(800) 421-5500 (800) 262-1710 (213) 973-7707 
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Diskettes For Apple 


Smarimodem 1200B - HAYES 


The IBM PC version al Mayes’ famous Smartmodem 1200 
The "B^ in 12008 slands lor board— ths t5 not a bulky box 
(ha! sit ouisije your compuler, bul ralher a board 
specilically designed to plug info a PC expanson siot 
Fealures include direct connect, Aulo gial, nulo answer 
pulse of jouch-fone dialing and sulomalic bald tale 
selection 

The 12006 ts complale with the powerlal Smartcom |i data 
communicalions software package. which manages tile 
lransfers and takes the hard work oul of 
felecommunicalrans 


1OM-5550A Smarimodam 12008 $389.00 


Monte Carlo Card - MBI 


Expandabie Irom 64K to 512K. one IBM compaslible 
centronmics porii) port, clack calandar wilh alarm and 
battery backup. dva pork yaystick iniattace A direct 
connect macem which plugs an Io the Monle Cario card s 
scheduled to be introduced soon by MBI 


MEX-55064A G4 Mora Cario card $395.00 
320K Disk Drives for IBM PC 

Double ded. double density. 320K expansion drives for 
your IBM PC; 

MSM-991002 Standard JAM size 
MSM-991004 Hall-haight IBM siza 


$225.00 
$219.00 


64K RAM Upgrades For IBM PC 


High speed RAM upgrade Kil wih parity (error delechion) 
and one year warranty 


MEX-6410DK 84% ki! for IBM PC $43.25 


DISKETTES 


FOR APPLE 


Single-sided, doubte-danaily FREE! piialic sjorage box, 
Warranted for & months 


MMD-5121003 Box of 10 


FOR IBM PC 


WOK, double-ded. double-dansity. Also may be used 
for KAYPAO. MORROW, OSBORNE, COMPAQ, etc 
FREE’ plastic storage box included 


MMD-5220104 Box of /0 


$18.95 


Circle 243 on inquiry card. 


Vista Multicard For IBM 


Memory and UQ card for your |BM PC, 54K, axpandable 
to R56K parity checked memory, sada! port (comt or 
cóm2). parallel printer port ( LETI or LPT2). clocks 
calendar wih baltery backup, seriei interface cable 
included FREE soltware included far clock/catendar, 
digk dive emulator and printer spooler 


MEX-S8064A 64K mulltaarr $325.95 


Vista PC Clock/iO 

Senal port, paral port, clack/calandar with battery 
backup parabel and serial cables included Comes 
complete with FREE Dynaciock and Dynaspool suppor! 
4otware Compatible wilh PC and XT. walt Mi in XTs 
shor siot 


IOK-5710A PC Clock $149.00 


Vista PC Extender 

Ong sorte pori one parallel pori, chock calendar wilh 
battery backup includes cables and sollwarg Field 
upgradable jo add fattlowing oplbans second serial port, 
joystick adapter, speech synthesizer, and SCSI hard disk 
hos! adapter 


1O1-6530A PC Extender $195.00 


Vista Maxicard For IBM 


The ullimate in memory expansion for your (BM PC, Ihis 
board is expandabie in BAK intremenis from BAK up lo 
576K Includes FREE! dish emuialien and printer spooler 
soltware 


MEX-57084A Manicard G44 5218.95 

MEX-57256A Maxicard 256K $488.95 

MEX-57578A Maxicard SPOE ... 848 95 
VERBATIM Datallfe 


Critical ANS! cerlilicalton diskettes Warrantoed lor 5 
yours, hub nngs atandard on rminidiskeltas All tracks 
certilied on B inch diskettes: lull surface cemibed on Sy 
Inch dishkenes 


SY," (peckaged w/plastic storage box & hub ring! 


MMD-5120101 SS DD soft sector $35.00 
MMD-5220101 OS DD soli sector $47.00 
MMD-314010155 OD sof sector 545.50 
MMD-5240101 DS QD sol} sector $59.95 
& (Soft box, no hub ring) 

MMO-8110101 SS SD sof sector $39.85 
MMD-8120101 SS DO sol! sector £48.00 
MMD-8220101 DS DD sol! sacio $57.00 


Availabie only in boxes of 10 


VERBATIM Verex 


High quality, senstbly poced. 1 year warranty, exceeds ali 
ANSI apecificatians Al tracks cartitied 


ay," 
MMD-5110100 SS, SD. soft sector 
MMD-5110110 Apple compatible 


$29.95 
$27.5D 


ACCESSORIES 
FOR YOUR IBM PC 


Quadboard | - QUADRAM 


The Quyadooarü i4 a six-Junchon. memory and LO 
toriBM PC and XT ft includes one parasite! pori ona 
asynchronous sens! port. à clock/calendar. RAM disk. and 
printer spooler Avaigblge wilh 64K Or 255K memory 


MEX-41064A GIR Quadboarü 1 $279.85 
MEX-41256A 2564 Quacthoard ? $399.95 


Quadboard l| - QUADRAM 


Same features 8s Quadooard | above. bul balh VC) parts 
are aayochronous serial 


MEX-40064A 644 Quadboard li 
MEX-402564 2564 Ouaedboard l! 


Quadchrome - QUADAAM Corp 


The Quadehrome monitor is a 12-:nch super-hgh 
resolution RGB color video monitor designed specilicalt y 
lor use with Ihe IBM PG and XT [tutizes a specia? 31mm 
dot-pitch lube in deliver 8580 horizontal dots by 480 vertical 
liga rexolution lor a crap state ol the art image in 16 
brilliant colors The only color monitor PC wil! ever need! 


VDC-241301 Quadchrame List Price 795.00 $499.00 


$278.85 
$399.95 


Quadram Quad 512+ 


Maximum memory plus VO The Quad 512+ commnes 
memory expansion of 5T2K á senh port, RAM dak. and 
printer spooler. A must tor maximum memory! 


MEX-42064A GK tia! 325.00 $249.95 
MEX-42256A 256K List 550,00 $429.95 
MEX-42512A 5r2K Lis! 895.00 $799.95 


Quadlink - QUADRAM Corp 

Tho missing link belween your IBM PC and the wartd of 
Apple soliware! When inaialied n an emply slot in your PC 
the Quadiink allows you IG run Apple soliware in your PC 


Actually gives you two computers in one, allowing you te 
shift easily hetween PC DOS and Appia DOS all withthe 
sume IBM PC: 
CPX-5S0S0DA Quadimhk $495.00 
ge" 
MMD-6110100 55 SD soft sector $33.50 | 
MMO-8220100 DS DD soll sector 545.00 


Available only in boxes of tO 


VERBATIM Optima 
Warranted lor 17 years Over 70 million revolutions 
average bia Ali Oplime diskoltes ara luli-servica diskoties, 
extra heavy-duly jacks! malenal provides superna 
protection and langer lie 


SY," = Soh Sector 


MMD-5120102 55 DD $57.50 
MMD-5220102 DS DD $48.50 
8" - Saft Sactor 

MMD-8120102 85 DO $70.00 
MMO-B8220102 DS DD $66.60 


Avatabte only in boxes of T0 
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Taxan 12-inch 


JADE IS AN 
AUTHORIZED DEALER 
FOR EVERY MAJOR 


PRINTER 
MANUFACTURER 
CALL FOR BEST PRICE! 


Okidata 82A 


PRINTERS ON SALE! 


380Z by D.T.C. 


Based on ihe same quality mechanism ns tha Conwes 
printer, ihe 3802 contains electronic enhancements that 
allow il to pan} at speods up to 32 cps. Other tealures 
include a 48K buffer, proportional spacing. and Diablo 
1640/1650/630 compatible protocol. Comas with 
printwheel. ribbon and users manual. Serial. parallel. and 
{EEE 488 interfaces standard One yasr laciory warranty 


PRD-11300 3802 printer $1185.00 
PRA-11000 Tracior aption 5169.95 
PRA-1120Q Cur sheet feeder $699.95 
Cable Please Specily $49.95 


NEW! Star Delta 10 


High speed iow price! 180 cps. BK buflar (expandable 
to 15K) serial and paralial ntertaces, Jul! graphics friction, 
and iractor eed. Epson FX-80 compnlibia 


PRM-66120 


Star Micronics Gemini 10X & 15 


Up Ww 120 cps full graphics. (ricion and tractor leed 
Epson FX-80 compatible 


$448.95 


PRM-86010 Gemini [0X CALL 
PAM-66015 Gemini 15 — = GALL 
PRA-66200 Sera! board. G-10, G-18 $85.00 
PRA-58202 Sarmi board, G-10X $69,006 


"Laser-Peri" Printer Paper 


Continuous lorm tan fotd paper with clean-gerl edges an 
al ides Finan sre B' x 11 bor of 1000 shoals, 20 Ib 
“tock 


PRA-91221 9*' a !] !QUO sheets $14.95 
Regular Fan-Fold Paper 

PRA-31911 9' a t7, (O00 sheets $11.95 
PRA-90511 )4 z !! green bar 7000 $14.95 


Okidata - Microline 82,83, & 84 

120 cos (82 43) 200 cos (B4) industry slandard printers, 
saria and pivallial inle«faces [rue lowar case déscanders, 
handigs single-sheel as well as lan fold paper 


PAM-43082 Oki! H2 CALL 
PRM-43083 Dk: B2 CALL 
PRM-43084 Dki B4 paratini CALL 
PHM-43085 Ok: B4 smial _ CALL 
PRA-43081 2K sere hoard __ $159.85 
PRA-43080 Exira ribbons (2) $8.96 


Okidata - Microline 92 & 93 

160 cos. (rue correspondence qualily printing. full 
gapi (BE PC campalibia ronbanal), handles single 
Jem an well as fan-lold pspar. professional design. 
consiruchon, ë quality 


PRM-43092 Okidata 92 parallel! CALL 
PRM-43093 Oktdain 93 parait! CALL 
PRA-431B1 25 sone board $129.95 
PRA-43086 (BM PC ROMS for 92 559.95 
PRA-43087 ¿BM PC ROMS for 93 $59.95 
PRA-43080 Extra ribbon j2) n 58.0 


Starwriter F10 
High speed leiter quality printer 40 cps daisywheel. 
peok low-profile design {8-1ach high) E alensive huili-rn 
word processing functions, up to 15-inch paper width 
Uses slandard Dabio sryle printwheels, ipw noise for 
Ollice environments. Ceniromcs or aerial inierface 
versions available 

PRD-22010 F?D;paralla) 


NEW! TTX - Compact Dalsywheel 
Low-prolile, contemporary design, & requires 20% lo 
50% (pss desk space than most olher daisywhegl 
printers. Other features include duat interface (RS232 & 
centronics parallel), Guyili-in adjuslable piniped forms 
guide & campalibiity with Wordstar print conital 
commands incdiuding underline, bald pnn supe & 
Sub-soript atc 
PRD-44010 TTX role 


$1195,00 


— $599.95 


Silver Reed EXP-550 

Ecocomes!) Dasywheet prayer with 200 words per 
minute (18 cps) full 16-inch plalen Otabin 830 pratacal, 
10, 12. 75 pilih or proportional anhibhg Vary nuu] vary 
reliable, a bargain in the under $1000 Of leiter quality 
priniar makal 


PRD-52001! Parallel, Lis! 895 00 $659.00 
PRD-52002 Serial, Liat 995 00 $775.00 
PRA-S2000 Tractor, Liat 159.95 5128.00 


Comrex CR-1I 

Best buy In letler quality printers NEW! from Comrenl 
lull featured fetter quality printer. FREE! 5K buller. Lage 
seeking bi-directional printing, boldíace proportional 

spacing, double-strike. backspace undering, true 
Super Script ANd sub script drop in daisywhoel cartridge 


PRD-11101 CR-!! paralla $499.00 
PRD-113102 CA-H sanal $589.95 
PRA-11100 Tractor apitron $119.95 
PRA-99700 Cul sheet feeder — .. . A $199.95 
Printer Pals - FMJ 

Desk top printer stand and paper rach Fes all printers 
PRA-99080 70° printer pa! $29.95 
PRA-99100 175" printer pal $39.95 
PRA-99700 ¿or fetter quality $49.95 


PRINTER CABLES 


Standard capias ior Epson. Odrdata. er any Centronics 
iyps printer 

WCA-3535A Caniramcs ro Cenironíca 
WCA-2536A (BM ta Centronics 


$29.95 
$39.95 


Universal Printer Stand 


Free standing deluxe pnnler sland with chrome plated 
paper catch Universal mounting for al 15-inch carriage 
dol matrix and letter qualily printers. List Proe $129 95 
31 b3 


FRN-9000 Ogure printer stand 


$69.95 


Video Monitors 
prem umque cm 


Taxan Monitors 
18 MHz 800 lines per inch, deal jor 80 column operation 


VOM-621210 17" Ambor 3133.00 
VOM-821220 12" Green £139.00 


Taxan RGB Vislon 

Apple and IAM compalibl& AGB color Now you can have 
ihe qualily ol an RGB color monitor tor Your Apple LH, (AM, 
or Apple Wl in. your chocs of medium or super Nigh 
reaglullon Both of ihesa units ieaie an T8MH2 
handwidih inoar video ampliliar lor imditiass color variety 
And best picture qualily in teal and graphics 

Tha RGB-Visglon I, with 280 limes horizontal resotulon is 

syllable jor most demanding agplicalions, your chowa 
should be the Super-mgh resolulion AGB-Visian HI 
with 630 Ine resolution 


VOC -821210 RGB-Visino | $268.00 
VDC-821230 RGB-Vision ilt $842.00 
VDA-B21200 Appiè i! AGB card $122.00 
VDA-8231210 (BM PC cana _ . 1. 19.00 
VDA-B21220 Áppte iN catu $19.60 
VDÀ-821200 Apple ti card & cable $128.00 


VOÀ-821230 Appi lis ñ 80 Column Card —_ $178.00 


Taxan Color Monitor 


Composilg color monitor wilh audio, 13-inch/400 line 
Screen 


¥DC-821205 Calor montor 5392.00 
12 Inch Green Screen - ZENITH 

15 MHz. 40 ar 80 column 

VDM-201201 72" green $94.95 


NEW! SMART TERMINAL - TTX 


The new TTX 3000 is an intelhgent, economical, full 
(mature lerminal designed lo be axypanded into a luli 
computer. It has more features and m priced lower than 
similar anis from ADOS, LSI, Hazeltine. and Theven 
In addition tg all the built-in leatures (here is also spaca 
inside Ihe unit for a 8 z 12 tnch single board computer, and 
provisionz. for maunting tro hall haghi SY, inch dah 
drives (and sullicient power supply current lp run ihe 
add-ins}. The detached keyboard fealures 95 keys. with 
numeric kaypaq and 10 junction keys. Screen is designed 
tn till and swivel for comfortable viewing Emulaie TY 825 


VOT-461201 7TX-3000 $469.00 


Place Orders Toll Free! 


Circle 243 on inquiry card. 


Inside California 


(80D) 262-1710 


Continental U.S.A. 
(800) 421-5500 


Los Angeles Area 


(213) 973-7707 


STATIC RAMS 


256 x 4 (4500s 


PRODUCTS, 
(800) 
038-8800 


(CALIFORNIA RESIDENTS) 


(800) 
848-8008 


26L525698 


6500 
1MHZ 
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inks A V a ss eee NOR IA © pata d D anal RR 


KS en Pl 
W = single 5 voll supply 


wW"TV*KW4» TVP""UETVOUTT0€3*7-S4T-V-232PPPROGEX4S JU 
RYPESNMNBERASREDPEPREPREBASRARERSTASESSP*a 790 


"*»95329"975FEFEHEHJA4A2FUTJTPFFERNSES&4t*92524bh,"9 20 


6545 asísmoummausapesapssscuanz sas e sans 21.50 
8551 esssuusssnasseossansseteaeonsaweo 10,85 
2 MHZ 
6502À *bt*tu:'tí&eb ura küweshehvsuspascenn a DUM 
85 LE oe us. 4 cm hs. w s W m. a 4... s... .. T 
&532A Same neta reraretgegrarese#eeage poset 10.95 
B545A S aseuauwqepa panne sv kis ee woes . ISIS 
8551À à&towwmittutqonmoaaqdwuetseobsódtqogtutdén 95 
3 MH2 
6502B qeshtühd4ddhtb4astTt*44édé657phbjus*599*3.4 13.95 


6800 


ORME POR SERED ER TESCO wth aha 88.95 


EPROMS 
256 x B (lus) 
we 


-»áetseovmposqeatzptsn*aóuhseaaunauyss QN 
rertBVUFATASUQbanekethn"cug sake «c PU 
*85409 9 háBR&4éskdüsitseonhkauntftontguttnlxéteílv 


TERMS: For shipping include 
$2.00 for UPS Ground or $3.00 
for UPS Blue Air. $10.00 mini- 
mum order. Bay Area and Los 
Angeles Counties add 612% 
Sales Tax, other California resi- 
dents add 6% Sales Tax. We re- 
serve the right to limit quantities 
and substitute manufacturer. 
Prices subject to change without 
notice. 


"&tübSt*àhst i... aa... th? i... 18.68 
*$ü0aqapaqausuntkhuaqaqikih4+aqwqapnbqawns 18.95 
*9kkéiteohhbhbhhdesat9*bhibébtusnk&afkbe5 t5 T... Ë. 

*52395*55àhbhkhtthanNhdütunik?hdbàikt4th5bwea 4.30 
tq ia... h i bikan i. SERGE Eee ed ee And 
«àaqébbethsttédaud$Rkdas^uenohessns Id. MP 
*hbudswhbxtdshpsud45945heMbhbh + usage 11.85 


74L8173 
TALS174 
7ALS 175 
7ALB8tÀ! 


tb*áuwmtaétagesttba4dedhurtbtshetetenunks 
cbéothtttovénsttookhtbttisassekos ROBES 
-*ahbh5ióduad-bbhhk4à-tibkbhbuheéernmutx*tüthtupss 13.95 
m... .. í... ++... Ë eet heneen eae eee 
rédassshteduebettévauezitabrvnss dE 
en ee ee ee ki... . kp. Ta 
et oor ee te Se ... 2.90 
"PORCHES ERE Ree PHT eT ee ee 0.95 
Hee hee eer kiki... ki... ki. Kane 8.90 
eee Let eee ee eee eee ee eee ee | 2.20 
AASZILISSNEIITEZITIVEINITINTTNTITEZITII 85 
(AEEd«*».e»anu»wituvqugPergseaes QOO 
RECUR eRe RET KEEPER OP PSR ERK RO 18.95 


BAUC 1MHZ 

pesua amphé4u gRAPRAREA4RAsShyégesnturs L BUS 
BEBO ^*4a9 644446 bol rtarrégshonsoone hae 

eee TELE) reéBerwertzkbtresonos 28.95 
88809 sag&numnthéfde»nukht4d^unataltétsótax di 
63610 eee hehe ew SAEED READE +. 5.90 
538921 "hübümummhhszdonzukns3téuhbkAaozretspbktbéen 8.90 
B8F845 Serer rrr rer Ter eT Terr eee reer rere 95 


80650 +P MESH ASR ERERE Eee KER Pe EKER 5.90 


8000 


8036 (»is324464/aER SV edaeut4«4eve9 vpgev o 5,80 


oy Att bbws thet keosketa4aptbktasggetktés 


VISIT OUR RETAIL STORE 


2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
(408) 988-0697 


DoKa 


te eee eee eee ee T+... .... 
INS-8073 srasáakéndebueduesssssasooty«s 3,85 
ENO CCR ECR E RE waa ARR anash... #0 
w... ú... ü... ADE eT AER EDA Oe wEHE t. 5,90 


TTPTTT: 


"u5üs5mhbbtd4dásdastbrdetcsththbdéhkse^s 


ST TITITT: 


LIES 
dt 


C+ bk oth at eos bed en baehdwa ee hae 

OR FES SP RRR RHR RRR REED oe D 
w... CREO RRR EEE RARER Rees A 
55 ——— "PTTETEEETITITU E. GO 
8165-2 SUP TEKH LER TEETER SPSS KERR ERE EG T,BÜ 

8158 ererdie beet ee peewee eee eee ae Ne 
8155 aeaindbbhéb$£Autit4dsausassueveveqga y dB. MO 
BEEN I aeesoeasertesutorrenvi e or MD 
8741 1a4oagod sótano) 4diontohmsánussus« Qi BS 
asanthhbteq Us etktusrbuteuvacsótsa 2.986 
i»o228Mk4gSaUPkddenktà y4nveecdstsa 21.85 


me 
So 


650 BYTE October 1983 Circle 158 on inquiry card. 


8200 


BEN Pee ee eee ee v NUN 
8203 tüseataeuauaanaectataveatasunseus d QUOD 
205 


PTUTTTCTICTTITTITTTTCCTTeLriri E 5 
= u k H Kb ⁄ N eee ede eee Ke IPTE -75 
Sede ebet esha edd eed kk i... ra dee 
FS CERTI Cue ti 
BY discute + wine VAR eae «wii as w uq p AED 
w = ki À h> k h k 9 d b ht k-h # r h k É kok h k h a i kuu u 78 
8228 KT... +... j x... k i ú. i. k kd ü =. hk ú... 
E23? why n K... kk. homo ho hee each add o n 18.95 
873 SHORTED RHO PEP HARE DAKE KR .. A5 
8238 TTTTTTPIDTTUTTTUUTTTITIITEMDL Y. 
8243 iVasséteaecehnatstqootehkeeuonptaar es 4G 
8250 W aii iaia a + Pea a isa k w a mimi p Piwi mi? + DD 
8251 Q Saa hw wiqaw kita w ha. 4 a. s. rrea š GAS 
8253 .+uqdqakh+aeaasakakjidtuapha?ptišiauaakpnkaquqn., B0 
B253-5 *E*RRERSA€ERRHERSERRE 3... r... j Zu» t Fe 
ascobéduA4xsdanvh,osaesrqátádanekeases She 
82755-5 aek6biauaqarpihttucatsatkttorvastsera, s DO 
FERPA P AROMA R AEE EEA ERE Pee Ee At] 
BAGG aoa aeeoeossesoetenqasstosensceccev, D.BO 
Seeer ib eToeret tee reece ti ee wee eae s 85 
PoequüevsdsquEWvsedosaoyéyann)lg 2M 
fn I Rae aden s u OW a pe cee ae eee 3 Ni 
8272 a UE + w vee w Ww VENTA aS ASUS 
4275 TIT LP EEE LET CPT CL. 
B2TU q Z< pq p a qww bed ———M — $i 
Thkü*wuue*uuy5dht*teumpuusetott5preyn a. 
kk.um rí... .... ARETE Pea 
s s Ds T 
s... PREF m... üa... ú... ú... PEAS 
sRaraceopseonanaaassuesecontepznues We 
ə.a... m... 5.6; ESRD ERR RRS ERR A+A A 
»*^PUÓÉPANRHARLABREÉRAARERSZLÓÉRERA&PELBDBATY 


eT su u. asin... s... a2 EBD 


2-80 
2.5 Mhz 
ZB0o-CPU ee, —  ———— a | 
ZBO-CT 


jétaeopt4tttoensdptdgnurbspenanes 448 
ZB80-DART —— Á—————— Ë 8 
ZBO-DMA POP PROP PP PCCP PETER ERP 13.98 
Z2B0-PIO Trew a eW OiQa w e a a e o a F eu 
Z80-81O70 TEP EAPSP TOF ETRE ER ARR ERED 19.95 
ZB0-5I ts»ss6neqoavoopsseveuseseses 16.96 
Z80-SIO/2 39993729 FESS ETOP EAE EC RB OEOT ED 16.06 
Z80-SIO79 EAESISZIZIMNEIZINNINTITEIEIITEIIE 16.86 


4.0 Mhz 


ZB0A-CPU . wow dob dm & kb Q @ à ËB = dk Ei beQuae , 4.90 
ZB0A-CTC Rufi sad. vau us» x x d MT 
ZBOA-DARHT ISIN k (4 4... . k k. ú k. k... ü. 40. 95 
Z80A-DMA ç. S E as... k d CS a x UNE 
Z80A-PIO Buseéqé4tnBaRéeqthtéttthrAn sei NR 
Z80A-SIO!/0 "POTES 2a ce CIN S 
Lena tree ah eee eae ee heed tee eves 15,95 


u— iwi cm wiciw ip eetetars a | il) : 


Z804A-510/6 FEVTY*AbPRESÓéS3PbbBhktbd4dAàthbibsadeah 16.95 


6.0 Mhz 


ZB80B-CPU PARES EEE RP RR ETRE 12.95 
ZBOB-CTC ^""79*9"79259?2*9*-?9-4"*9"Z27NTSEESZSEtAaHEE 132.95 


ORT CER EN eh ie I aAA ou: 


ZBOB-PIO 
Z80B-DART qamanta... ar. ú... a... Ú... 4B.B5 


Z6132 FEAR eee de eee ee F Š dk O W b R W N F h h h 33. 3E 
Z8571 + Pethbhübkédsuscub)bhdb»sxwxéet)rondgwimus . 35.95 


DISC CONTROLLERS 


+a Se ERO EER RCH Te eee ea 15.95 
diecsenesésaeenenesuaztéseestalns SONNO 
*5sbh*tüsgso69-42BR6932FTIVS3tC€975k1TFAàa) 5k 95 
SHO EPROR AER ER HEE THORP HPT eae 95 
iéusesaunsastéucestaatasentiéegan o NBN 
"*hhatéhuthyhdétansutoebtunmuhbboengue gs 
SORPRSPAMER EEE üa... 44344 kx. a. ff 85 

"u eee eo es sr Eee eee seeraweerteagras 
""————— "————— BOD 
veht4thseWéh-eruthtéttkkrtiuhnbibnvrenhmk ,85 
Le 4. à . ed ee ee . .95 
UP 6 mU im 7 v. el asss in iu uma EET E, 
manh uqu... p h$. — "— € n 
MBRET? e Coco C RIODOC E a seen a E L 
eo ||" — M 10,05 
2143 walwypi57rtwwumriVavusunutuy"uzspm*TTVBSTUANU 17,25 


UARTS 
AY3-1014 iesaa4dtstocbydébueeseevseens e D 
ATS5-1013 Flache aqe 0 a wik a tw a w emire siw 9 P w a Ë DIBD 
AY3-1015 reeombhbtéotunsrohdthéatuosptvhasssHTt* 6.90 
"nm ' scorrbvtusvesepevosseonevosstoss s Dii 
**w»myh*buüstáeonyptenwemtptueanutsmooymua M. 
9*4 bdk4stbbphtdutoétnpoóobzhongure SU 
ester e het ease rh beer reat AD 
ZESBREZIIIISSEXEIISTVENRIZEEZNIE S0 
igan? *459 dd 49 r pi... s. hj... +w... Ja 
IM6403 eee eee tr... k. 4434 +... P+... . We 
INSE a ee ee ee TEETE EE 


INTERFACE 


fj TOTTTTPTTTTITTTTPTETTTPPPPEITTERPSR P. ! 
8T26 PET TTCTTITTUPULTTETETiPTreTrerrTel..| 
aTes MBP PHRASE EC OOH OR Dee Rhee de 
E eR APSR ERP ERAS KR ARBRE TESA 584369355 
ETa CSET RE EPH EERE APACER RDA KCK ATO ENE, 

i eee ee ee ee IEEE BB 


DMB131 Seg eave neh PRT PHO FPA! noe dE 
DPF8304 ete eee ee ee ee ee | 2.24 


oo, Ree hci ck S Siwa 2 HIN 1.584 
*WEgGEYTPNEOUYA3EUYSS9STEG*UPBSEETROAÀR3YS9 RRS 98 


Circle 158 on Inquiry card. 


VOLTAGE REGULATORS 


C,T = TO-220 K = TO-3 


DIP SWITCHES 
4POS $129593049809AR60 BbR bé bébàdétbtlu 
§ POSITION ISIIEETIPITTITITELIIPTIIIPIEET| 8 
8 POSITION Waqaya kdéddu7*-éistAushbbüutó6éked 8 
7 POSTIO s... i... k... p$... . Y. h. 4 Ñ 


8 POSTTION *42668 4àhbkbhartsbht€égneS*s4)4$ós 


IC SOCKETS 


16 pin ZIF 
24 pin ZIF 
2B pin ZIF 


ZIF = TEXTOOL (Zero inaariion Foroa) 


CRYSTALS 
EO, ann. 


tim E E T E E TA, GOT 
1.9498 eoeoeuoasvtosecvaquanssecustssos 400 
+=... üa. i a rú. ¿i 44. ka ë k ú SEEE D 
2.0971 SOFA pb bi d +qüu qd jbko iw eee nee Ë. 
2.4576 "P———rà Q S 
3.2768 v4ééacashstáb4asgésàbÀasqassua«doc« QUE 
3.570535 ^dhdauahnóéecboenusadanmtian:b5uuwi ~. 3.00 
4.0 Sraeb EPs tee hiik... 4 $ jŠ 1... T$+ ree 
5.0 * sibhv4deusdeddépsavatéeqaascesce QAM 
&eéoddavoteittsatasetssenosesee DUM 
5.185 *-9bhdaeaatgptbhbtEtrgtt3g8bed4546541« Fe 
5.7143 esés4dAesothdtdésaeebéwdacttrosce QUU 
6.0 PELE PRR a P RL HEAP TOEEFECP RH EROTIC 
LALLETSTETTIPERTTZTTTTIRIPIDTCTIETTTT TIT. 3,90 
4.5530 IBISSESSIRSILBARRSRENRISEIZEZEE 
D PEPE TSE ee HAE OF PERM EP od 
bE s ssssicsa ana npetrasncpe qaspapas Qa Lo] 
10.738838 Lolo enosestoSutoovebonwprroens Se 
14.31618 woókühtuhnitktbyneadotosuutnonab5htkuchntsa 
TL a eee PER CEE RECT e Pili w = e e 1 s Lain Q 
16. FPP HTP EK Bate f k... eegPeeearategeran S0 
17.430 TTPTTTTPTTPTETITTTEEITTETTTTIITII 8. OD 
1B. ^*"a«vt9t*tv*- lutte ncóbPnpzsgÀidttdh5d ease 0. bi i * 
1B. eR eee reece Tee eee eee ee cece ee ú 
` L lasa a asas E sea ás a =. a SA ee 
22.1184 Be k hmuonàhtàuamuunuhkdünxmmtktkth4na 
12.0 *whbhsiàsmmioxdhsaymumukygeanqvuam-uthmtaaan 20 


RESISTORS 


V WATT S* CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 


SG PUS AE E er eer 4 1.25 
100 »*ax*mumutubmeupntnpothhbtanp»pheobktihbté?o z. 
TODO POS... kane neon dg esa aa ranun... 15.00 


APPLE ACCESSORIES 


80 Column Gard... SEETI 344». 120.05 
Lilo" is soa rte ces sete ee an 42.50 
ee, ee ee iwaw t ü, SER ARS 
Power Büpply on. cere titan teased needs U 84.95 
BRE es Ma a cR CR o n cca T TA 24.95 
Joy Stick {Apple tl) . , . F rettemrttearrieusr 29.96 
Paddles Apple .......... .. ¿q wie pa h tonta WS 
Poole | ee l... ..... a sva anan... .. | 
SCAG Switch-A-Slot ..... 42 ceca, njega 1995 
Paddie Adappia..,.. 5608241 TYVIETEE 24.05 

bY 44-JaU44 5. hi Q wq ou 18.05 
Diak Drive ,...4s22e22222«452--22 0) 224.05 
Controller Card ..... $3 *53*4hb Ñu ha 89.95 


51/4" DISKETTES 


ATHANA OR NASHUA 


BEND. a ieee eines n caer almi nl 15.65 
SSDO Pode atébédnebrthbdheeosrijAageoseshe 22.96 
DSDD I O K K K K R MME RRB 27.95 


PERISOFT 
ACCESSORIES FOR APPLE Il & lle 


ALL WITH 1 YEAR WARRANTY BY 


PRINTERLINK 


CENTRONICS 
PARALLEL INTERFACE 
© Simple io uss — No configuring required 
a Use with any centronics printer — EPSON, 
OKIDATA, etc. 
e Includes Cabia & Manual 
$58" 
MESSENGER 
SERIAL INTERFACE 
a Connects to any RS-232 serial device 
a B awitch selactabie drivers lor printers, 
terminals and modems 
a Includes Cable & Manual 


$96” 


TIMELINK 
REAL TIME CLOCK 
e Applications in file management, word 
processing, communications, etc. 
e° Exclusive Alarm Clock feature 
= Battery recharges automaticaly 
$83" 

NEW BUFFERLINK 

ADD-ON PRINTER BUFFER 

* No more walting for printed cuiput 
a Connects easily to any paraliel interface 
° Expandable from 16K to 64K 


$138” (16K) 


The Flip Sort™ 


The new Flip SortTM has all the fine qualities of 
the original Flip Sort™, with some added bane- 
fits. Along wilh a new design, capacity has im- 
creased 50%, ta hold 75 diskettes and the 
price is more reasonabte than ever. $19.95 an. 


The Flip Sort Plus™ 


The Filp Son Plus™ adds new dimensions Io 
storage. Designed with similar elegant lines as 
the original Flip SortTM, in a transparent 
smoked acrylic. The Flip Sort Plus™ has a stor- 
age capacity of over 100 disketles and has ail 
the outstanding featuraa you have come to ex- 
pect fram the flip sort Family. 24.95 each 


2100 De La Cruz Bivd. 
Santa Clara, CA 95050 


BYTE October 1963 — 651 


Computer BIC BACK TO 
Components We accept all 
Unlimited  — 


SPECIALS OF THE MONTH 


IBMPC 


* IBM 256K 
* Keyboard 
s 2, 320K Disk Drives 
s Green Monitor 
* Color Card 


Okidata Quentin Research 
Microline 92 « Fully Compatible w/ Apple 
« 160 CDS s Faster than Apple Disk Drive 
e 10" Carriage | » More Storage 
1 for $219 
ss 2 For $420 


$2895 
' F Call for other configurations 
Star Micronics 
Delta 10 - 
° 160 cps 514" Diskettes 
s 10" carriage 100 for ONLY $250 

8K Buffer « Dbl. Side/DbI, Density 

» Par. & Ser. Interface « 5 year Warranty 

$449 s Reinforced Hub 
Sal. Side /Dbl. Density 

100 for $150 


Franklin 
Starter System 
s Franklin Ace 1000 w/64K 
e Green Monitor 
« Disk Drive (Slimline) & 
Controller 
$1145 
Microtek 
irt A^ 
s 16K Car 4 
« For Apple & Franklin 1/2 Height for IBMPC 
« 2 year warranty s Panasonic 
$49 « 320K of Storage 
« Mounting Brackets included 
1 for $205 


Microtek 2 for 5400 


Dumpling GX 
"Ful oraahie I Er ae | 
e Full Graphic Interface 
« Works w/Apple & Franklin Hayes 1200B for IBM 
s Includes Card & Cable e Smart Com il included 
e 2 year warranty « Made for IBM 
689 e W/IBM Software 


ONLY $429 


Franklin 


s 1200 Starter 
« w/Green Monitor 
e 1 Drive 


$1695 


Super 5 
| 1/2 Height Drive 


s Fuliy Apple Compatible 
e 1 Year Warranty 


1 for 5209 
2 for $400 


Orange Micro 
upper + Disk Drive Cabinet 
« Cable Included « Single Cabinet 
e Expand to 64K « w/Power Supply 
$179 $55 


Gorilla 
a 12" Green Monitor 
s Composite Video 
e (20 MHZ) Hi-Res 


ONLY $99 


CALL 800-847-1 71 e. « Dealer Inquiries Invited 


s Quantity Discounts 
^ Available 
9 


We Offer More Than ? Low Prices!!! 


P.0.'s from Universities 


CALL 800-847-1718 | 


PERSONAL / PORTABLE SYSTEMS 


Franklin 
Ace 1000 w/cotor Call 
Ace 1200 w/ Drive Call 
NE Apple 990 
NE Starter System 1395 
IBM 
IBMPC GAK Keyboard, 1 Drive 51995 
Call for all Configurations 
Kaypro 
Mayor ® 51450 
K3VDfO 10 2595 
Columbia 
1600-12 320K Drives $2395 
Eagle 
Eagle ll $7895 
Corona 
Portable 1 Drive 61995 
Desk Top Computer 2295 
APPLE, FRANKLIN 
Accessories 
Advanced Logic Systems 
Cpm 3.0 Card Š 29 
Z Card CPM Card 139 
Astar 
RF Modulator s 18 
Gibson 
Light pen for Apple: & Ii E 5 249 
Kensington 
System saver / Fan & Surge S 69 
Micro Max 
VieWwmax 806 w/&4AK of Ram Exp. to 1286 5 149 
Micro Soft Products 
Safccard w/tpm S 239 
16K Card 5 
Premium Pack 469 
Micro Tek 
Ram 16 16« Ca s 49 
Call tee Other Microtek pricing 
Kraft 
TO SUCK aaa . a 
Videx 
videoterm S 209 
ccs 
Serial interface $ 119 
i TG Products "P 
addict 32 
Selecta Port 38 
.. LOW PRICED 
Hi Quality DISKETTES 
5v." DISKS 
Splside/Dbi Density S17 abox 
(Side /Dot Density 27 abox 
8” Disks - 
ded 3389: 
SP waanty and not DUK Dacked. 


Advanced Access 
Smoked Plexigiass Diskette Tub Holds Bü s 19 
8* version 26 


omputer 


Components 
Unlimited 


IBM PC ACCESSORIES 


Ast Research 
IO + Serial port & Clock Calender $ 119 
Combo + 64K Serial, Parralei&c/c 269 
Mega + 64K Serial c/c 269 
Mega Pak 256 
Expands Mega + Eo 512K 289 
Maynard 
FDE Disk Controler s 155 
FDC / pP Olek Controller w/par port 205 
FOC /5P Obk Controller wiser port 225 
Quadram 
Quad Link 5 495 
Tandon 
TM 100-2 i$20K Drive; S 225 
14 Disk Drive 
gimine Disk Orive 5 205 
Expansion Ram 
4164, 200NS gea. Stars 50 
Ls! 
Multi Display Card 5 340 
MODEMS 
Hayes Micro Computer 
oo Baud SmartModem .§ 199 
c-r Modem 499 
MUS TEE er 259 
Micro Modem ll w/Terminal Package 279 
Novation 
}Cat 300 Baud $ 119 
Apple Cat Ii 269 
Sya” & 8" DISK DRIVES 
Siemans 
FOD 100-80 B" 5Sgl/ Db Den S 169 
Mitsubishi 
2894-53 DH Db Den $ 389 
SAROTR Sgl/ Obl nep Mgart 6 355 
SABSSTRObI/DbI Den 3 a69 
Tandon 
Iun 160K 5 160 
TM1 320K. 225 
TM 101-4 guad Density 339 
TM 848-1 59i/ DbI Den 359 
TM 648-7 00t/‘Ob) Hen 455 
DISK DRI IVES 
FOR APPLE & FRANKLIN 
Super 5 
$ 209 
Controller 69 
Rana Systems 
Elite s 2409 
Ell teil 599 
E 499 
Add $79 For Controler 
Micro Sci 
A-2 s 219 
eAdd 570 For Controller 
Quentin Research 
Apple Mate Š 219 
Controller 60 


DISK DRIVE CABINETS. 


514" Cabinets 


sgl Cabinet w /pwr supply § 55 

Dual Cabinets w; owr supply 55 
Cabinets 

sgl Cabinets wi fan & pwr. supply 

Dial Cabinets w/ fan & pwr. supply 259 


800- 847- 1718. 


OUTSIDE CALIFÜRNIA 


NEW RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 


MAIL ORDER: 
P.O. Box 1936 
Hawtnorne, CA 90250 


L SPECIALS 


- 205; 2o to 4095« 
OFF LIST 


VIDEO DISPLAY MONITORS 
USI 
Pi 1 49" Amber HiRes S 130 
Pi 2 9" GreenHikes 120 
Pi 3 {12° Amber Hikes) 139 
Pia 112" Green Hikes! 130 
BMC 
9191 Color Composite 5 248 
or 
EUN OMH) +34 
Zenith 
Z2VM123 (12^ Green) iNew) sS 105 
Amdek 
5 149 
color’ Composite 289 
Cotor i RGB 425 
Princton Graphics 
PGS Hx12 wi IBM Cable $ 47$ 
Taxan 
14 " Amber $ 139 
PRINTERS 
d ITOH 
Gaorilla-Banana 5 194 
Provriter 8510, 1200 cos 549 
Prowriter 649 
aapea tS Y E 099 
Prowriter I Serial 695 
Starwriter F-30, dO pu 1129 
BEDOBP, ne re 
Printmaster F-10-55 1405 
Epson 
RX-80 (120 cps) Call 
pel ad w a 
FX-100115 DE M Call 
NEC 
PCBÜOZ SA (100 C 5 399 
PC9045(15" Carr 699 
Okidata 
Microline 92P 1160 005) S ú89 
Micraline 9251160 599 
Microline 93P (160 cp, 15 ) ?09 
Microline 9351160 cps, 15 ) 
Microline 824 Par. & Serial 279 
Microline BXA (15, Carriage! 

Microline BAP cps) 929 
Microline 845 (200 cos 999 
star Micronics 
Corel IE OUO pn, 389 
can ni 15x 489 

ta 10 449 
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214595 


2104424 


SI peges Coniiine Daka Thpt on aih o! 
pirja 4 


ated Peophants 


ATARI 


ATARI PADDLES 
JSP(°2........... $2.95 pair 


ATARI DRIVER 
JSD(1) .$2.95 aa. 


er eu Rea: 


Used on Alan 
p lcalty DOlemished. 
Y junctional, 


TGS-1 . 


Coamel 
100% 


.$1.95 ea. 


Conley (ot Matty OOO 


Range aU Fio TP 45°C 
td WU ab qi 
nómine) Cenbiets t0 
Fghépthhall'Colbroe 
- — — a can AC 


JE30D. . -$39.95 z” eee 


ATE Aara Farag Tep Cece. 

n" Prater erty mE 

1 ug” Ho Ghent, 

era eif (v pra ta hcat bo 
.41- y teal ect zur NS un k ik 
INL arialpeds Dol. DS quuni SM 
inea aem 34 T weder OE cur (gti oT 

emp de peii Peet ecco ann o slo = 
Firid Fe Bipot Poman cnc Pire 

Bod M s "em E IIS m MNA ARA E 
DEI s lm E LETS S] 


$24.95 
- 27.85 
$22.55 
.$34,95 


ANC 


jas. mr. 


DTE.B Pane Widlh 7.5" š; 

DTE-11 Panel Widih 10.137 _ 

DTE-14 Panal Widih 135* .. . 
DTE.20 Panal Width 19.25" 


Circle 244 on inquiry card. 


TV GAME SWITCH 


JEF Digital Thermometer Kit 
Cue sats Qe sper 


ACCESSORIES FOR APPLE* COMPUTERS 


Numarici Auxiliary Keypad Extended 8&0 Calumn/ 54K RAM 
lor APPLE ia” Card (or APPLE jie" 


Come 8 << 


Power Su 


Cooling Fan " APPLE R 
tay APPL II T+ a 


(i+ and Ne" 


I 
° 


Ga 
tj 


a 


LI 
Pill jo S&IFADO? $735 uk basi Nc. ACF | $i x5 
-LFG FI UE FEE a E LE TL PE rii CEcAIAM — k'ap 4" pakana aat kau La = 


5'A" HALF-HEIGHT DISK DRIVES 


— = = hi 


fir TWO Dmvgs i THE SAME SPACE AS OHF CONVENTIONAL a7 DINVE 
TEAC FD55A “rw SHUGART SA455 
MHILE BOER. DOUBLE -bICELG 
» a6 hb odd yy 
» di Trethy + dd) Trashy 
DON Dr 
+ Hity ep E 
E Ë 
pe denny denne dtl) 
* Brusieea DC. = Br uc 
@asttiines Woche timg) ERNE 
"imeem USES ns 
é "1 + a fA 
» 2vDC c M +Á uic Hauch im taf 
SVG e SA * come wip 
oO Maer agh iQ No b ee 
^ vut yee didum) s (mp paar var iim 
» Sun IAW v ITH. 9D Shai AE ae SPW + LETH x rO 
» Wwgtt Fipa af * Wai: 2 ue 
FDSSA .. _ .5249.85 | SA455 .. — : $259.95 
Keytronics 90-Key Keyboard 
WITH SECUTI KEYLOCK SWrICH = 
* RET riiag | 
» Caer oon 
* humarie 
» ë-bit Pantie! 


* Bole viale Grinch 

* 12 utl) prog breasted Sous 
^ Panat Tfl Lage 

s img IFL s Boa W = RI 


Rigas? uy Pumas] Trhy ERR #6 Dari ene à CU ely Gah (OTRA Nep Kiepa Bo (pedit! against 


image uis. ae TL +g io meas be ee cents ul [u astaran Peps K ucirx n rp 
queemenrh < SOR Grew case Vins Cit ieee: [xt ( rei iM Goa, bey dab bly 
not imietharpo cable ar GOP nal k s masl T db 

` 

Part No. KB270 *#üúu q+ ee ee ee i = ór... ú 3. $79.95 each 


MICRO SWITCH B5-KEY KETDQARD 
kad Precyisoca daphne i8 Co Ëq Lait Cessopiut. Spay mes +5330 Mm Card 
n TATAI? Bede key Pai ip Caria ora mari iuCastear hear 


33443, west 3n A ) Part Ne. B55015-1 S20 95 gach 
WI-TER 14-XEY NUMERIC KEYPAD 
| EPIT peeceety Dana grey beptige Meiel wh poi Cored uid 
PLAIN s tir h Part No. H-t $5 55 auch 
Trzgeaciiue Fech 


w POWER SUPPLY + 5VOG i 1 AMP REGULATEG 


Culpgi + OR + (K usi + EM Inpsà ESV AT ADH; 7wa kiari c barpa) ssl caca 


chu & ü lige! feed poe c»0 bhs 778a Po. t I lo Dura rhan ia? 


Pari Ho. PS511945 514 95 exh 


POWER SUPPLY + 4V¥DC = 2 AMP REGULATED Gerürzn 
inpar (UFWAL qf dept: Doe SHO Amen — 2p EYE) Z) poq Adi. rar 
eet ame eg Bape UMy my AMOR p k ? mamatsq prha ly rptageiznt Tum í wr 
he Le«zT/. H mi Pen Kata a0wyl tection 

Pari Ms. DPS-1 $:9 95 sach 


POWER SUPPLY +SVDC a 7 8 AMP 12VDE Qo: 1.5 AMP SWITCHING 
irm TISA là Mfler © Damp DIÉTAC HHI Q b karag Fam eus i roy! su party touc em 
tas Í tU. Fido Ped, ver Fee IME ú t Ramp dU Kk gee ed iro an 


114 Be J's Hw mmn 
Pari Na PS94VDS $398.95 each 


POWER SUPPLY 4-Chaanel witching s Appie Compatible 

*üB GSE 45 am Catia (uut Sur pce APPLE 

MAMIE mn 1 Agee ened eyed sand prec) Pe ape p 
tM IDV AE 4T NH, Calpe] « "WDC kt ae TU = qÀ yO = ad 

Ie m 907% Speke Mjey p-p Lem EQ s1 Orhun pieterion Ad, SV Da a 

pet 805 B-Side id Bo a 

Part Ne FCG 504A 545 35 amh 


$10.00 Minimum Order — U.S. Funds Only 
Callfornia Residents Add 5*5". Sales Tax 
Shipping — Add $74 plus $1 50 Insurance FREE 1883 JAMECO CATALOG 
Sond 5.4.5 E. for Monthly Soles Flyer! Prices Subject to Change 


fini) Order, Eiectionles > Wericiecte 


ameco 


1355 SHOREWAY ROAD, BELMONT, CA 94002 


Spec Sheela — 30€ each 
Sand $) 00 Posiage for your 


1883 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 


JE664 EPROM PROGRAMMER 
aK TO 64K EPROMS — 24 AND 28 PIN PACKAGES 


< ud Ch tec Cap 0:45 mrt uio 
Sen oe GAEL s $970» 
JEEfi4 - A EPROM Fregoummer 5955 N 


kammed K Tapes icta Foəsbt Mansi 
IPTH — Tx tet RL AAmLu 

Spb n eene Corgan acting ty ing AGEs RA Reve MEAT e ed: 

aor TE s Lm! pn! Lear Bugs SQ rA 
^u^ phis OO catty XT j hem mgy te Re E ta Hn Upon Pv 
HRS an q umor Dk qay cam pas WW ko an KAQ ED pan EANA II 
afd Mu elean km EP Mole a un BA]? gen 
JEBB4-ARS creen Pha = 10085 Coren $1195.00 

Axa 5 170 Tox aeta. JM to^ Massi 
CMM | JUMPER MOO MODULES - rhe Gites rivi» eot inmost 
Meo fea po ech Hisl Bt peer 

rR — a dium EPO staat Lomein V Pal necu hada 
EPROM EPROM MANUFACTURER 


Pos 
MID Hitnu HE Meee im 
LUN a 


E 


má qp 


iil's Black Hole 
EPROM Eraser 


Vid Fiach Fg (FROM. Erbe ac Cay PQ Leh mre 'EFROM m ee Wiqu 
The Diei Fk j g ey itf Cae Cap irl habre y 
4Q0UO br Uy p raus mr Ú Seca ALIA QUE utemur ut 


T 


^o. ea ur PU sa p bi-Wj pel 
HEB rif M RES señ ae ps Kt Pao rS quus ra Bg mn 
unaq ap W so dere Í ayy anh talpa ST gue 


PART NO. 
ULV.O0B Mapirani img Ly ERROR $28.95 
ERS-DOS tron Aue ficit LEO Raat 5249,95 


IBM MEMORY EXPANSION KIT 


SAVE HUNDREDS OF $$$ BY UPGRADING 
MEMORY BOARDS YOURSELF! 


Moti dd Thus Diodes mery bourís stow swa to sdd um odd iene) 
Md KK, FO, HEP, or EER. The EE Kii wib pind ina go hasrda 
ja AC yta mpra. Tee bh a senplie Ur imr HU — uat iaai ta 
Pino (4X, RAM chet in the peodided waaka ani wit the Two grow 
of priksan, Girections ent insiuded. 

. $59.95 


IBM64K (Nine 200ns 64K RAMS) 


EXPAND YOUR MEMORY 
TRS-BO to 16K, 32K, or 48K 


“Moisi l = From 4X to 164 Requires [1) Gee KB 
Model 3 = From AK te 4EK Raquéss (3) Theim Kits 
Cay = From AK tm 16K. Raguires (1) Dag KE 


* "Wade! | Hagan wah Ligas bed ag 35 LE lp ER: Requistd 
— us €x hitsi be west UK ot [pankawa — 
TR$-10X3 "2000s lor Color & Mode! Ill £12 95 
TRS-15Kd "380m for Modal | $10.95 


TAS§-80 Color 32K or 64K Conversion Kil 
Gary W wate’ üN corms Qrergisig arin B ex 445644 rie) ban, 
dyrare AlAs & Domano docurmenaton Crenerie THD office 
ctunpolaes walin E cacua Dosis, & s oder cole Comprise tO 23. 
Mute hodélhcidiong od 32 Aay erri akkuw vr upa OF aH ira ol 
the dy haeo FAM prossimo pon bee 6 ALET DIOS opera mpm 


Dj. eee 
B'A " Mini- Floppy D: Disk Orive 


eer 


Par Mo — Limit Owai Bree 
Eae ti à Vici, took bios Lapin 


0250 .... r. se 98.95 
UU, tiled, 35 Mati P A ua 


2" -* ë Shugart 6017 
compatible 

* Singis-5ided 

= 77 Tracks 

a 400/800K Bytes 

È Capacily 

- = Industry Slandard 


Diab Deben diria! "ni seria, pes 
Rute ding rode F [rl 
VO haha! awe. 

the ample 


Terr miga Gern 

FOU 00 (6 Gave to mori wii 
PN NUT. d 

eT ama Qar si pe = r2 amp 

mun Ds ds peturg mies finned mel ine oa Ë 

talek Sim ASA a 1407 n 45 "M £ —— e 12 bs iw nat 


Patt Na 


FDD100-8. .$169.95 ea. 


BYTE October 1983 655 


OUR SD PRICES AND SUPPORT ARE THE BEST! 


PRIORITY ONE ELECTRONICS 


mo [L Cy p atv 


SDC 300 


z-80 Single Board Computer 


© Fuly complies wilh IEEE 698 (5100) Bus Standard 

e 7-80 CPU: 4 gr 6 MHz 

€ Gá K Byles of RAM with pariby 

e 2 to 15 K Bytes ol PROM 

@ 24 Wl addiessing to 15 M Byles 

& Ful SAS! Port with 8 bd VO data bus 

€ Fully Programmable Communicalions Options 

€ Dua Programmable Serial Folk Dupkex Channels 

e Supooris CP/M Piua, MP/M, and TURBODCS 

e Permanent Gus Master or Slave 

® Two Full Duplex Sena! Foris 

= Asynchronous, Synchronous, or HOLC 

e Software Selectable Baud Rate 50-57,600 

e Software Seleciable5, 6, 7 or B Bits/Characlars: Even, Odd. or No 
Panty, 1 1.5.2 Slop Bits 

@ CAC Gsnelatio/Checking/Syno Modes 

e Pol VO or Interrupt 

8 3-16 Bat Counter Timers/8536 CIO Chip 

9 | Year Warranty 


Pari fe. Hess pen List Price Uwr Price 

P ZDEMOES ZHOUA 4MHI AAT $741 00 bist Be) 
Wanssane2 “HOB GMH2 AAT $825.00 Licna 
gy PEC28ET4DS 2 trtemal Seral VO coble $ 14,45 
BY PECSPMT28 12" 50 puvinternal dish cable $ 23.80 


VERSAFLOPPY Ill 


Floppy and Hord Disk Controller 
e 5-100 (IEEE/696) Comoatible 
€ Supports four S'A" o B" lloppies 
e Phased lock loop data separator 
s Supports three SW” Winchester dives 
e Compele stor checking 
e 2K byle sattes Gutter 


e Data transfer of up lo 5M tbytes/shc 
Avatable September, 1263 — ORDER TODAY! 


Oy S0E3ESE8.—— VFW-3 Desk Conkoller (AKT) S. 295.00 
BF PRBYFI3EL41* wA” unbanked CP/M* 303106500 
BY PHOTON 42° w/E" unbanked CP/M* 30. $108 100 
BP Pp8vF339143* wiSte" banked CP/M* 30 3100300 
Wt POOVFI30144* wE” banked CP/M* 30 S108100 
*CP/M* 30 6 contigued hx the SDS SBC300 board 


VERSAFLOPPY II/ 696 


Hoppy Disk Controller 
& 5:100 (IEEE/686 compatible 
e Concurrent support ol 4 drives of 5%” or B" 
& Double lormats 
e Separate connectors for 516" amd B" drive cables 
€ Single and doute sided disk drive capability 
e CAC erro code checking 
€ Phased locked loon data separator 
e Recommended for operation wih ihe 280 CPU 


TU RRA Versafiogpy IU696 (AAT) $40000 (359 B0 
E PEEMI2Z32141* Win 58^ untanked CP" 552000 — $428.00 
GY PORVFES8IAI* Wilh 8" unhanked CPM” — $52000 $0890 


EVPGEWP20143" With Sia" banked CPrM* — 152000 $429.88 
MWPOUBEZMPIA" Wilh €" banked CP/M* 852000 $429.40 
"CP/M* 30 configured ku the SOS SBC300 


7M 

SOFTWARE-CP/M PLUS" 3.0 

SYSTEM REQUIREMENTS AND CS INFORMATION: 
CPM” 3 (l requires a minimum ol 112K bytes ol system RAM partitioned 
inia two banks (64 K each" for anaalion Memory site parameters ai 
pcuramurscaled fp Wie OS by menu selections in GENCPAL The 05 is 
diveied into leo mautas, fhe resident portion thus resides m (he common 
mentary, and Ihe banked portion that oecupies Ihe upper acea ol BNANK O 
(ust below ther conmmon area} The common area most ba irom á tg IEK to 
be compatdie with [he distribu configuration. 


BY 58598144 CP/M 30 8" banked for SOSSBC300 

BY SDS39042 CP/M 30 B” unbanked tor SOSSGCI00 
B050S98143 CP/M 3.0 5y” banked ke SDSSBC300 
BK 50539341. CP/M 3.0 55" unbenied lor SDSSBCSOQ 


1215.00 
$315.88 
$315.00 
5315.80 


656 


E et] I—"Has i 
pou 


ree +}, , me m5 S 


w 1 a's 4e ~i i t i — - 
piw 1 k m 


T nd rmn 
I/O-8 


B Port Serial I/O 
e S-100 (IEEE/686) compatible 
e Synchtonous or asynchroos DTE/DDE 
€ UD ports are adrezsaive ly any 8 tyle boundary in 64K 
e Software selectaber baud rate 
e Full duplex, up to | Mbil/sec in synciwangus mode 
e 5,6, 7, 0r B dala bis/character 
e Stop bis 1,15, 2 
e Parity - Dod, svan, or mns 
a Ero detection = parity, overrun, GRO or framing 
inturregts: 
a Receiver ready 
@ All receive characters 
Real Tima Block with Battery Baciug 


Part fs. T Lhd Price Our Price 
BYS0EMO 8 Async serial (AAT) — $69500 $504.00 
Mint380g4 — S Sync serial (ABT) — 579500 $875.00 


Esa E Each pori has fs own 26 pin hegder Order one VD cable [er exch port used 
m PRCPREMOS 26 Din SKT cowctor lo D80255 24" $ 14.85 
BV PECZESSCDP 25 pin SKT connector to DB25P 5° $ 1570 
EVPECZBSSDDS 28 pin SKT connector tq UB255 5' $ 18.55 


PROM 100 


Eprom Durner 
e S100 (IEEE-698) Complitta 
@ Programs the Follewng EPROMS 2793. Intel 2758, 2715, 2732. and 
Texas Inhumans 2516 
e Dp Switch Selsciun of EPROM type 
e 25 VOC Proyammang Pulte Generated On Doard 
@ Maximum Programming Time {6.384 Bas m 100 Seconds 
* Power Requirement 4-BVDC 31 300 ma, +16 VOC al (00 ma —VDC 


compatible 
e arce mc, dm pt a File (rom SDOS, CP/M 
qv PROM and Programing into 
a Program Veriticahon 
a Yerticallon of Erasum 
e Zen keertian Force Satket 
e Ore Yaar Warrenty 


BUSRSSSOTE PROMA wipoltrarelAd TI 


Z80 
STARTER 
SYSTEM 


A COMPLETE MICROCOMPUTER ÜN A BOARD 

e ZA) CPU with 158 instructions 

€ On-board keyboard and display 

s fin-board PAQM programmer jor single volage PROMS (2716, 
2758, 12516) 

e Kansas Cily standand cassette interface 

e Simpe key controded audio casselie load and duimp 

è Expansion ee ser pr RUD caede 


wrap area for custom cire 

ingle Step through RAM ot PROM 

Manne and change 

examine 3nd change 

Ü CPU íegisier and change 

K Byte ZBUG mondor n ROM 

K Bytes of RAM (expamiable ip 2K Byles} 

e A 4 Channel hardware counterftimer (280- GTC) 
e Two b-déectional 8-bk UO ports (280-P10) 

€ Up io 5 programmable breakpoints 

e Swich selectable PROM oF monitor restari 

€ Vociored interrupts provided by ZBO-CTC and Z80-P10 


By 37238007 780 Starter System (ART; — 545000 $382.00 
tahapan Weg d 54 


EE 


HE 


-— MF 


Circle 374 on inquiry card. 


ORDER TOLL FREE (800) 523-5922 - CA, AK, HI CALL (213) 709-5111 


| € 5-100 (EEE) compatible 


| @ 5-100 (IEEE/ED6) compatible 


$-100 BOARDS 6 CP/M PLUS" 


& SYMTEC 


= 


T1111) 
T 1l | 
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e 256 K Configuration 

@ DIP Switch Selectatie Addressing 

e Board may reside anywhere in tha 24 BR address space of the 
IEEE-696 Bus 

e 8 and 16 Bil data Transfers 

e Parity Check 

e Optional Emor Deteclion‘Correchion 

e [rwisithe refresh 31 end of any OP code fetch forced reiresn cycle 
every 10-18 micraseconds 

€ Error Detactjon and Correction (Hamming Coda) 1 bil correction 


optional 
e 1 You Warranty _ 
Fart Ns. Description List Price 
BUFS8226888 ExpawjoRAM W 256K [A4 581145,00 


He SDS98088 ExnandaRAM IV 256K $1990.00 
w/EDC (ART) 


ExpandoRAM III 


Random Access Memory Doard 
a POWER +7V ta +10V 8 400 mÁ (max) 
= 1 yar warranty 
a Ñ Output disable ov manu switch sdltciable ovipul 
€ 

e Typical power dissipation ol 5 watis 
€ 4 MHz operation 
* Por addressable hoard salar for mulli«ysar system 
e POWER (2 S memory cycle 

+7¥ Io +10 V & 400 må max) 
e 1 Year Warranty 


pria 138097 256K — 1896 $825.00 


ROM DISK 128 


Accellerator 


€ {28K Bytes of storage per board 

w Uses 16 user supplied 2764 of 2732 type EPROMs 
* Up to lour boars per sysiem for a Lual of 512 K 
e Mems all (EEE 686/5-100 specifications 

è Benal Port provided (using 8251 UART) 

e Dip switch selectable addressing 

* Looks ükp a disk drive in Ihe sysiem 

€ Eliminales media problems 

* CP/M Plus supper parvided 

* ideal for environments where mechanical drives ata no practical | 
@ CWM” and MAM" install programs 

e | Year Warranty 


#2680808) ROM DISC 128 wo EPROMS/ART), $350n0 $294.00 
OUTER — ROM DISC Manus 
EFPSCAEERANE  2' Iden See UO catie 


RAM DISK 256 


rom Accellerator 

e $100 (EEES) campattle 

e 256K bytes of sequentially accessed 

* On-board Iransparen] refresh (only im d the M1 signal is 
sinppedi 

e Faster ihon a floppy disk drive 

e install program included (when configured the RAM OISK-256 
looks ake a aingie density 8" disk drive) 


Bur Pica 


YT 
$1788.09 


ipe ti 


I o Source code libraries Incbded 


$ On-boad dynamic RAM controller 

® Bank addressing allows the use of four boards in the sama akt- 
mess lo be accessed gwig you up lo 1 Mbyte of starape 

e Asyochronous bus operation and uses the WAIT Une only as 
needed 


e | Year Warranty 


Pari lis. Betcripiisa Ust Price Our Prita 

BYESSIE052 Ram Disk 256K (ART) $87500 $7150 

NIME — Manual $ 10,08 
BYTE October 19% 


- = 
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PRIORITY ONE ELECTRONICS 


THE INDUSTRY STANDARD 


CPU DOARDS 
68K - 68000 16 DIT CPU 
18 bit B w 10 MHz on-board sockets for 2716, 2742. or 2764 
EPROMs lor up to 8K x 16 of memory 
Pari Ms. Decrrigton Liei Pries fer Price 
BA AET EMHZ $695 00 š 
ME — CSC !0MHz S8500G $788.00 
CP/M* 68K NOW AVAILADLEI! 
FORTH OPERATING SYSTEM INCLUDED 
Now CorpuPro and Dulal Hesearch bring you CP/M Tor the 68000. Also 
cluded rs ihe FORTH Operating System which requires a DISK | 64K of 
CompuPro memory and an INTERFACER 3 or 4 


TT 68000 CP/M” & FORTH WS S352 U 


CO-PAOCESSOR 5056/8087 
16 ba B or 10 MHz 8085 CPU with sockets for 8087 and 60136 
BEITIA — AST AMHz BORG only $ 75000 $404.05 
B ENTIMC — CSC 10MM? 8066 Oy — $ 85000 STIM 
Ky ENTIBSAET AAT with 8087 option $1050.00 $939.00 
WENTISSCC7 CSC wih 808? aptior $115000 $1066.00 
98087 Lupis clock speed to SMHz 


DUAL PROCESSOR 60865-6086 
6 t B Mhz provides Lus 16 Bel Power with a standard B bit 5-100 bus: 


mMTIéHÀ — AST ÉMH: $485.00 
mic CSC 6/8 MHz 8595 00 87 


CPUZ - ZAOD CPU NOW 6MHz! 
3⁄6 Mit: 2808 CPU wth 24 Bd Addressing 
FASTEST Z90 CPU AVAILABLE! 


3⁄6 MH2 AAT 
3⁄6 MH? CSC 


$325.00 
micerieac $425.00 2374.87 


DISK CONTROLLERS 


DISK 4 DMA FLOPPY CONTROLLER 
Fasi DMA Bolt Sacto, Cocuols Lip io Fow 8" or Sta” Smgie ot 
Double Density Dnyes? 


NFÜBITIACPM AAT w/CPM 22" K BIOS. = 567000 iu 
Whan purchased w/two 0^ kah deles aniy m 

mOP0BI7ICOPR CSC wiCP/M 22* & BIOS 377000 $585.00 

iR UNTITIA Desh Y Controller A&T 

mGati7ic Desk 1 Coniroller CSE 

BEYEGTCPMBO CPM 22° kw Z8D/0085 wien! & 

BIOS A” S/O dink 

CP/M 2 2* tar 8085 wirminualk & BIOS 

8" S/D disk 


DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 
Fasi DMA 2 bawd set coneis 4 Bhugarl 4000 series or Fujitsu 2300 
type drives Includes CP/M 2.2" 


IV ESTITIA — Assembling B Tested $755 00 $S88.08 


REITE cSt $0500 $260.04 


M-DRIVE/H PROGRAM ACCELLERATOR 


interlaces Ihrough two VO ports, and runs al TOMH? IEEE B98 compal ide. 
Requires any CompuPro CPU and a DIBK t. Each board contains 512K of 
fani. low power (mA) RAM, with panty chaciünp 


M-DRIVE/H wisnhware ABT S106500 $1249. 
M-DRIVE/Hwisoltwars CSC | $2095 00 $14 B5. 80 


BIGETCPNES 


GIT ETA 
BERTINI 


STATIC RAM 
RAM 17 - 64K CMOS STATIC RAM 
12 MHz, RAM 17, 2 Wall, DMA Compalibla 24 Bit Addressing 


WORST TAMARA BAK ART 12MH2 ORDO $4bOd 
IESATITEEEM 64K CSC 12MH? 555000 $808.00 


RAM 16 - 32K x 16 DIT CMOS STATIC RAM 
8 andor 16 Bit 12M B2, RAM 16, 325 x 16 0r GAK x B IEEE/G9B 
16 Bit 2 Wall. 24 Bit Addressing, 14MH? 


WF ESTA — PAK ABT HMH: $550 00 $810.00 | 


TTIE — DARK ESC 1207 $65000 3016.04 


RAM 21 - 128K STATIC RAM 
816 RAM 21 12MHz, 126K x B or GAK x 18 IEEE/696 
B o 16 Bit 1.2 Amps, 24 84 Addressing, 12842 


DENTIA {28K AAT $1095.00 $858.05 | 


Or GET! S06 128K CSC $174500 E755 


I/O DOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTION DOARO 
Serial pori (software prog Daud), 4K RAM included 15 levels cl 
interrupt, ian! [ame clock, optional math processor 
Deserietea Usi Price Om Price 
Assembiet & Tested $450 00 š 


Part Gs. 


EX GETIS2A 
By GBTIS2C 
BV65T8231 Malh Chio 

BY GETE232 Math Cho 

BYGRTICZAMI AAT w/A231 Main Chip 
BSEHTIPEM! CSC w/8231 Malt Chip 
BVGETIGZAM2 AAT w/B232 Malh Chip 


MESTIE? CSC w/6212 Mall Chis $745.00 $470. 


$-100 MOTHERDOARDS 
Activa Termination, 6-12-20 Sot 
AAT 6 siol (2 His] 514000 
CSC ñ stot [2 Ibs} 
AAT 12 sto (3 the) 


125.08 


$24000 $220.00 
$26500 $235.00 
534000 $310.90 


CSC 12 riot (3 ita) 
ART 20 siat (4 bs) 
CSC 20 sit [4 tx.) 


(SmpuPro. 


INTERFACER 1 
— ; Two Serial VO 

ETENSTIJ3JA — Asseciier ñ Tezini 29509 $188.95 
PENTIXIE CET £17000 HIR 

MTENFACER 2 

Theos parallel ona serial UO beard 
IMT — Assumbied K Terie 
csc 


e 
INTERFACER 3 
Eight-channel mulli-sser serial UO board 


| | M EBTITABA Assembled & Tested $55500 $518.95 


$04900 $4649 
$599 00 $448.95 


Was SC CSC 200 y 5 port $599 00 920.08 


INTERFACER 4 
Three Serial, | Parulla 1 Centronics Paradiel 
MNGETIS7A Assembisj & Tested 
cst 


$460.00 
Gari trt S000 $4407 


MPX CHANNEL DOARDS 
(/0 Multiplexer, using B0B5A-2 CPU on board w16K RAM 


BUGRTIONAIE Assembled $ Tested 5642.00 i 
Harici CSC B74 4.88 


256K AND 128K IEEE/696 S-100 - ULTRA LOW POWER! 


256K RAM 22 


Fully static design eleiminales timing problems 
associated wilh Dynamic RAMs («4 Watts) 
Guaranteed lo work with any IEEE/696 S-100 
OMA device 
24 bil extended addressing 
B or 16 bit data 
Single SV operation 
Assembled and Tested 

[T]8BTI98A 


128K RAM 21 


p 


12 MHz 


SUPER SALE PRICE: 


$1500.00 


EACH, WHEN YOU BUY 2 GR MORE 


$1595.00.. 


12 MHz 


Fully static design uses less power than dynamics SUPER SALE PRICE: 


{1.2A typical) 
24 bit extended addressing 
B or 16 bit data 
16K window deseteci 
Switch selectable PHANTOM disable 
Fully OMA compatible 
Assembled and Tested 
BK BBTRAM2I LIST PRICE: $1295,D0 


$650.00 


EACH, WHEN YOU BUY TWO OR MORE 


$695.00... 


64K 10MHz LOW POWER S-100 IEE/STATIC RAMS 


RAM 17 
64K 8 BIT / 24 BIT ADDRESS 
[T]GBTRAMI7 List Price $499.00 


$299.00 


PRIORITY 


ELECTRONICS 
7B Deen : 1 Ave Cretswoy ll 


RAM 16 


64K B or 32K 16 BIT / 24 BIT ADDRESS 
LT]j6BTRAMI6 “List Price $550.00 


$325.00 


TA Y 


ORDER TOLL FREE (800) 523-5922 - CA, AK, HI CALL (219) 709-5111 
lema US VISA MC AC Check Money Dider |) S Fonds Doy. Co resichwtls acd G's Sales Tas. MINIMUM PREPAITT ORDER £15 00 ineiude MINIMUM SHP. 
PING A HANDLING M 53 OÜ (or t> Urn 3 (os. plus 406 for gach addition pecunie Orders wer 50 ba sent Hegh Collect dust in Casa, orkide vaa phone mimin Prices 
svafiéct hb CAANG wat oe TOR. Wo vedi Dot Orest Eo enata (ices thepegh eto 1983 Many quantities sup med Sorry noraimchekes, Ao telus oc metta 
8$ On sak marthae Cre Cand adiis weil he changed aopropnaté eio Sale Docet for propa orders oni; We ant nol response tar typographical ere 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (lrvine:) (714) 660-1411 


Clrele 374 en inquiry card. 


PRIORITY ONE ELECTRONICS 


TELETEK 


THE SYSTEMASTER Z60 
SINGLE DOARD COMPUTER 


FEATURES: 

e 280A 4 MMr GPU wilh HK bytes of wrtxse RAM e RAM is 
perhüoneg Wig (wu banks Onc G aways aclvg aed Ie other 
üeselertabie, ationinag My use of MPV @ Provisions Ru ond EPROM 
12715 2732 m 2764) € Two R5232 smiat UO ports, 45 to 19 200 hau 
o Two B bn parallel UU ports © GMA floppy isk controller g Single or 
Saule density. Sainte or double sided € Conirols up to 4 drag of 5 1/4" 
o BY drives @ Simultaneous operation of four B" and Sw“ drives @ Real 


IN TLEAL O82 Contigured wilh a U n5 mewnte $695.00 $860.08 
comp for use with Gume. Tandon 
Mitsubestu and MPR" drives 


ty kaqt For Gperetion eth Tarba pts” 

EJ TLEAT OOS Confiured wilh a 250 nS pewnte $52500.— FESE.00 
coma for ust wilh Shugart 
and Sierner B" dives 

BVTLKAIG04 Conhigursd wih aU nS orewne $59500.— $850.00 
come for use with Dere Tandon. 
Miteubish. and MPI A” divas 
Shipping waghis on above items 2 ibs gach 


SDC-1 Z00A SLAVE PROCESSOR 
FEATUREA. 

m ZEQA 4MHz, oi Z808 bH: CPU @ 128X (fully populated) an board 
RAM a Mero y can be parans anto 4 K segments on any 4 K bouadany 
e Prov emg (or one 2716, 2732 of 2764 EPROM € Two RS232 zenal 
ports á! ^o 19200 Laur e Two paaie ports 

Part Mo — Description tis! Price Ow Price 


BETLKATUS74MH: SBC-| w/I2RK RAM — 5$ M500 § 885.00 
Et YLKATE2R GHH: SBc-1 wr'TZEK RAM $11 500 31054.00 


LONG DISTANCE ADAPTOR BOARDS 


SC TINS) 200 PSC (AS23271 lore stance itertaceup |n SD | $129.28 
BY TLIAT 202 PSC (AS422) lon) distance mterface upto 4D00 $326 BO 
BY TLAN 220 PPD paralel inlertace lw ug to 250 N $ "a 


ZB80A MULTI-FUNCTIONED 
CPU DOARD 
FEATURES: 
- 2BÜ 4MHz CPU 
€ Floppy disk contrer Controls smple double sided. igie/double 
density, 5 174" nne B^ disk drives ne both al Thé Shine Uma (4. drives 
rere e Qntpam 2716 manly EPROM © Provisions ku two more 
2718 EPRDMs a Two RS5232 serai ports 145 In 9600 baud) € Two 
Caran ports 9 Rex umea Cock 9 PROM ggrammer ky 2716s 
(requires an extemal vallage source 
Fort ie. Sesaripticn Let Prke Fur Price 
INTLKAIORB FDC-! Ú nS pema comp for — 569500 $880.00 
usa wilh DUME, MITSUBISHI, 
TANDON. and MPI 
WE TLKAI IGE FOC- 250 ú5 owne conp I $695.00 §980,00 
use with SHUGART, and SIEMENS 


DYNAMIC MEMORY DOARD 
@ Guaranteed to operata at AM Hg with no wall skies @ 256K dynamic 
RAM uas tut popular 4164 IC @ PHANTOM sipu disahles output of 
data Kom rhe memory board & On baard rakesh © Taming changes are 
(fk enn umpers to diow opadation with BOO, ZAO, BOBS, or Alpha Mim 
CPUs @ Each of 16 banks are made up of 4K byte segments 9 Esth 
Segment may be individually enabled or ni«abled 


Fea, Betesigtion st Price Dar Price 


IN TLEAIOCE Popusi bo b4K 155000 PILI 
ENTLIAL ODD Populated tà 256K $99500 MEIN 


HARD DISK/CARTIDGE 
TAPE CONTROLLEF 


e AZ 50A CPU @ Support ol SA" cpd-desk drives (ST5OR oc egurval- 
eni) wh 9 Controller communications with Ihe hos] processor via 2K & 
Two 28:pin sockets allowmg (he ute o! up fo 16K byles of o board 
EPROM and up to BK bytes of ombioard RAM @ Lartridou lupe deve & 
Expansion is «ade possible with an external card 

Avaiable early 4th Quarter of 1963 


OF TLEAI 128 Hart Disk/Tape controler 4MHz 479500 $708.04 
B YLEALT31 Haud Disk/Tape controle: Ghthz 384500 — $705.10 


4 SERIAL AND 2 PARALLEL DOARD 
FEATURES: 


e 2 RS232 «eral parts with full handshaxing (45-19 200) taui € Each 
pot is speed dependent e The ZB0A CTE may bá mplmanied ss ama 
tme clock @ Two parallel ponts with the ZEOA PH) i0 


Part Na. [y List Prios Bur Price 
METURIITE PSIO 4 sonal? perde poris $325.00 $296.00 


5-100 ) TO "REAL WORLD" 


INTERFACE PRODUCTS 
&4 INPUT 8 BIT A/D D/A CONVERTERS 


Part Bomber Dascripiion Price 


BVICDAOSATO0 64 input A ba 5-100 A/D board $295.00 


SY OBMMTE 64 mpu B Dn S- 100 WA bond $395.08 
REMDTE SENSORS, ALARMS, VALYES, AND 
CONTROLLERS FOR USE WITH ABOVE A/D D/A 
CONVERTER BOARDS 


mete lemperature sensor Br] 
remote ghi send (| I) $ 28.95 
reshole moutute saesor (1 i) 3 50.95 
twe smoke debia alarm [2 Ge.) $128.00 
Í ming remote aooi & peang 4 0498 


contador (C) 

Alr Conditioning & Heating Duct Volves 
at IEGADVOT T" disnei sabe (d Mh.) $n 
EF IGDABYOS B dismeta vave (4 (DS) $ 75.98 
EY ICDARWOD V" dimer vae (5 ths} $ 70.45 
B IEDARYIO IO" diamo vae i5 ibs) § 78.05 
AY ICDA! — 117 diametm vate (5 Ibs) $ na 
OF EDARVLZ 12" dume vale (6 IDs $ 95 
WUCUAQNOS— 13" diameter valve (6 18k) $ 04.95 
BTICDADYtA 1# (Homo vele (6 Is t $ 05.95 


G4 PIN CABLE ASSEMBLIES 
WÜCMMPEA — 64 mn sogle anded 4' lang (2 Ns) 
BV ICRIOOAPCA 6i pin smgle ended 10° long (3 ibs) — & 8895 
MOCEPREAPEA — 64 pin single ended 20 kong (6 bsi $145.00 


"HOW TO" APPLICATION NOTES 
M yy would hier 1o asti rote atout the ICD Designer Control Sedes of 
perma. ICD offers š compiere collection of "How To" applications 
nob Sag how your computer can convel your hama at office, ü! be Lead 
35 pol of an industial control SyGtarn 
BARS Angication notes (1 [BJ $ 1&9 


5-100 CLOCK/CALENDAR BOARDS 


ETUBAEATIE With atarm circu 1228.00 

EW SOCTION With mer dawn to 01 second $343.00 

1 Software ku ICOCTITOD hoard $ 34.95 
on B" CPAs formal 


Intercontinental 
Micro Systems 


Z80A DMA SDC G Z80D SLAVES 
$-100 IEEE/696 COMPATIBLE - 1 YEAR 
CPI-48000 FEATURES: 
e AMH? OA MK RAM 
@ Floppy disi pesspnality Card 
mauded fr 5S" or d 


PITT IET $ 20.95 
ECONS! 
BM icone! 


ALEE TI 
Lp [nd 


$ 50.25 


SLAVE PROCESSOR 
e ZD 4 of MH? CPU (specily 


Description 


WY (CMCPTQRO0R SAE kv 8" epoy 

PUICMCPZ4Q0085 SBC ku 54” floppy 

BI(CNZMARB — 255 KBys PAM 

BYICHCPSARN MH; Staya/asyech por 447500 

BVICMCRS4s — AMEE SbrreyrcA pori $485.00 

BYICMCPSSA — BMHz stivevasyach pori $550,060 

QVICMCPSES — BMHZ slave/eyrch port $560 00 
iShipging wahi 2 bs each 

R5232 Personahby Card 

entras, Fasia Partanahdiy Card 

A” Floppy Cui Personality Caid 

Bie” Fegey Desh Personality Can 

Cinch Cana: 


Lei Prica SALE PRICE 


cam ad 
Lu m 
$585.00 


Wi (Cara? 
i (CRC EWTE 
Wi (Chaos 
nicuoroc 
WCNCLKLAL 


TELETEK SOFTWARE 


Salus uifk mu prewrite compentztion lectzited. 
CP/M" for Syrtslllsstar” 


Pari Homie Descripgilon 
BYTLABIOO) CP/M on 5b" and 5*5" 35 (rack disks 
EP/W* FOR TEE- 

IM TLADIO3) CP/M” on B" mm) 5%” 25 (mch disks 

Turbas" For All TELETER Floppy Contraltars 
BY TUN81238 Vit 22 single use 
OP TLMAIZI0 1.22 single uto espigon 
BETLARBIZ40 V1 22 muiu targlsusir A sono sirae 99. eo 
tawar «tih a 250 a$ praris companiei taxtalled. 

EP/E" Per The Gyre” 
ENTLENBIBOS CP/M* on B" and 5a" 35 (rack disks $125.00 
MOTLENIEIG CP/M* oa 8" lor TANDON TM848 THINUNE $338.00 
CAM Fer tha FOG) 

BWTUN81036  CP/M* on B” am) SH" 35 irach disks $135.00 
BYTLARYO@O CPW” ón G” ky TANDON TMBAB THINLINES $135.00 


Prica 
$135.00 


3135.00 


105 
d Serial, 3 Paraha 5-100 tatertice 
Usi Price Sur Price 
Saw $968.06 


108 
8 Por Serial VO S-100 doa 
FUNEM — Assamblad & Tetiad 355000 $480.08 


IO4 
2 Seia 2 Parallel VO 5-100 Beard 
BU BEMIDMA > Assemüjod & Tested 529000 (MEUM 
2705/2716 EPROM PROGRAMMER G EPROM BOARD 
Programs 2708 ang 2716 EPROMS Molds 4 2708s 14K) or4 27 18s LB 
BP ISMBMUBA — Assernbied & Tested $265.00 £847 


NON VOLATILE CMOS RAMS 
8, 16, of 32K. 8 or 16 Bu Data Battery Backug On Board BMH, 
Bank Selecta: 
GIOULEMEME — BK ART 
NONKCREMIK 16K ART $59500 $550.05 
ESHLCEENST 37K ART ganon $980.00 


256K DYNAMIC MEMORY 
256K. 230 ns access lina, 2 x 128 K organization, 24 bd ackieastig 
parity error detection, 


ESTE RENZSSE Arpunbk 5 Tested 


3495.00 448834 


$129500 Slit. 
32/64K EPROM BOARD 
B or 16 bg data, holds 27185 (32K). or 27325 (54K) 
EP WMEPRBEEE For 27165 ART $2050 $275.5 
Nn PMAEPMIONMM For 27325 ART s29500 $27& M 
A/D CONVERTER 
12 üh Resotrtion 15 of 32 Chana) inp 
Assembled 6 Texted $655.00 Sars. 
Withoul instru. Ama 364500 S500. 


D/A CONVERTER 
4 Channel 12 Bat, 3 Output Moses 


EY DULURI? 
we DOLAN 28 


5-100 SDC BOARD 


ZBOA MH. 2 Sena! R5232 mieriaces, 1 paraliel erta. BAK RAM 
Floppy (tek Controller, provisions lor one 2732 EPROM — 
ALL ON THIS ONE BOARD 


[vir din FAVA SBC AAT egos 00 $885.00 
GVUSSSCPM CPM" paate System on Ë“ s, 158.00 
ENUIDSTUREOS Single User TurbeOos" on E" dish 50.00 
EPNUEBZTURSOM — MuRI-U48! TurteDos" on B^ dish 50.00 
EWUBCPI2EI — 36 MByte Han Üisk(45]ks] $3695.00 $3250.00 


$-100 Z80A SLAVE SDC 


780A 4MHz, 2 R5232 Serial ports 4 parallel jets. 64K RAM. EPROM 
Programme lised m multi-user camputer system with SDSSBC 


SF SDpERNCRE — Slave 730 SBC AAT 582500 $563.00 


Ni 


California Computer 3 stems 
Z80 CPU 2 or 4MHz 
On board RS232 Serial part, On board 2K Monitor, ROM, Power on 
jump to any location in 84 K, LED slates indicators (or ROM select. 
hatletate and interrupts. 
ICE — ZDA JHH CPUAST = 532500 $250.95 
CC327 1901 
? Sera, 2 Paaie, ALT 
CC327201 
$ Pret. Parallel, ABT 
CC$271001 
4 Port Sensi AST 
CC52820 
Assemtiat & Tested 


Eisini S00 


eazy eee) 327500 MILK 
ELST 8! $325 00 


NCC $550.0 MAH 


CC$206601 
54K Dynamic 5-100 RAM Cromemco CROMIX™ Compaiitte 


EN CCEZROGS! — Assembied & Tested USO $47$.9 


CC32422AÀ 
Finpüy disk caniteler wCPrM 22* 


WECEMZIA — Assembled & Toyted 147500 3337.85 


ORDER TOLL FREE (800) 529-5922 - CA, AK, Hi CALL (213) 709-5111 


Gircle 374 on Inquiry card. 


PRIORITY ONE ELECTRONICS 


MACROTECH International Corp. yw Ë B M-P C" COM PA TIBLE 
COMPUTER SYSTEM 


$OST0MRCSES 


MACROTECH MAX: 1 SLOT, 1 MEGABYTE! 
SEE PAGE 477 FOR MORE DETAILS! 


Ffemarar: 

e S-100/1EEE- 096 MI compatibility 

eoo " coniigurationg — held upyradesbie 255K - 304K - S12K - and 

e High pani — EMH? mif hit enviramenis aíd GM Hz in 16 Br anian- 
ments wan hà wait states 

e Under CAM 2 2*, CPM 3 0°. CPJ M BI" or MPM II, ad or part of the 
memory may be deviat between zyslem memory and virtua! disk 

e M3 Meray napping option ku B-t anveronments [Transtated 16-60 
lg address (o 24-bit piyysscal address] Gives. Z-50, 8080, o 
BOBS 16 MEG adress space 

e DMA bily supported in accordance with IEEE/G95 

o Low power consumption 40 Ainps (1 MEG), 30 Amps (256K) 

@ ñ Layer HOST and 4 layer “piggy bark” card lor noise-free operation 

e Fully sockeled — Augu] HÜLTITE^ zero pie sockets on all CE 

ORDENING INFEGNATINE The 25GK ad IBAK versions include the fully 

sucketed Host card The 5126 and tanga versions aksn incilatie (ha fully 

socketed "pogy- back” card. To order the 13 Memory Mapping Option 

add WE in the end of Ihe past number and add £90 00 to the price, 


Pert Member — Description Ow Price 


esanvO — MDC-555 


Standard Festuces Include: 

€ MS DOS e Gentrome Printer Port 

e 16 ti 8088 CPU e Diagnostics, UtHrties, Speaker & Joystick Port 
| € 128K internal memory ® Sanyo Basic 

@ t single sided/double density disk drive (160 Kbytes) æ Runs over 80% of IBM-PC'" sofiware 

€ Color Graphic Capabiities e Won) Processing and Spread Sheel Sollwara 


BVSYRMBCSSS — Sanyo (BM-PC™ Compatible Computer (Sh WL 20 Ibs) $995.00 
ASK ABOUT OUR SPECIAL PACKAGES INCLUDING SANYO MONITORS! 


MMACHAEMA 256K Dynamit RAM (ART) $1223.00 | 

PYMLACREAIAES 384K Dynamr RAM (ABT $1487.00 PRi NTERS 

MNACMAXSI2 — 512K Dynamic RAM (AAT) $1880 00 - | 

BYMACMANM YMEG Dynamic RAM (AKT) "m 

BFMACBIUITM — MAX Techical Manual 15, | 

muam watema ites 22 | MORROW B , "Ee. AOM 


B" S/0 Disk 


MACROTECH UPGRADE KITS 
Each MAX board is ugradéxbóe in 728 K merements Each upgrade 
includes the RAMS and the penpraatary PALS [Programmable Array Logic) 
required ta change the board addressing, Call ar write (or upgrade Kits not 
liste 


|20 cps LETTER QUALITY [EEn 


ESIGNS MP200 type dasyvhee! prier provides at af T 
Ihe features bhal you would requie in a letter quality pander Featutes sunt 
| as 96 chasartet set 10/12/15 character pich ant proportional spacio 
| full 13.2" printing width, 3nd a Centronics parallel mterlace Io ist Jusi a $1 09 


|| few, are what makes the MORROW DESIGNS MIPIOO your hrs choice s 


BUMACNKTZS — Upgrade trom 256K Io 364K 4208958 | a ow cos! letter quakty printer OUR LOWEST PHICED PRINTER! 
BTWACMETIM — parade hom 255K to | MEGABYTE. $1747.00 FEATURES: BYAXMSPIODA 30 cos BO cdi dol mairg (1$ bs; $198.00 
BPEMNCIM — Upgrade from 354K lo ! MEGABYTE — 31508. @ 20 cps (Shannon text rini speed - B-deechonat Prmiing 
SPEACWETSM — Upgrade from 512K io 1 MEGABYTE $1005.00 @ 10/12/15 Characier pitch and proportional spacing OK I DA TA 
| | 9 17" paper width paper capacity - 13.2“ printing width BYOKIDAT@ZAT TRACTOR INCLUDED (25 Ibs) 9.00 
® Prefs up lo 5 part forms GTOKIDATAJAT TRACTOR INCLUDED (35 lbs) 729.00 
& Front panal conirois of PAUSE. LINE FEED FORM FEED. TOF SET  GYOKIOATA2AP OKIDATA 92A Parglm (25 tbe) $430.00 
* POWER ALERT, and PRINT ON kom panel sinicates EYOKIOATO2AS — OKIDATAB2A Serial (25 bs) $509.00 
e Very quiet operation BYOKIQATOZAT — OKIDATAQ2A Tractor (2 Ie) $ 19.85 
e Options! iracior keq EXOKIDATS2AF — OKIDATASSA parallel (35 bx) $630.05 
fart Member Usiyas — Ust pries Ger Price —- EVOKIDATOIAS = OKIDATAS3A Senai (35 he) $905.00 
manana leah aS aan mu m MANNESMANN TALLY 
BIMDSMPTSRTK MP200 Vactor feed s500 — LETTER QUALITY DOT MATRIX PRINTER 
AIBDON CARTRIDGES e 160 cps e Tractor and friction feed 
emo pase Single strike (üm ribagn $45 e 40 cos (Letux ualily) © *Bulet-Proof cast Name 
[rest Multisirike ribbon $ $95 € Serial 5 Paraltel Intevtace with metal cabinet 
4 PRINT WHEEL € Double wide charackens 
FRAM fo — »s — QUME irn quam 
NEAR GUPTE GEMINI 10XG15 ums msnm mms 
ger d 
+ aV & BA + 8V & 20A BYGEM!0À 12D cps Paralel kr. BD col /20 Ibs) $319.80 — gypwESII4D — 40 = Spring n us ib) $1289.00 
16V @ 2A tiGVa@ 4A BVSEMIS — 100 cps Parallel inl 132 col 126 ibs) $459.00 — BYQMESIIAS292 RS232 Module for Spnnt 11 {3 5) $ 09,00 
SPRPLEBTIOS (Ss) Lst S0500 BFEPLEESTES (14 Is) Lat $14000 MIGEMTEBINT Senu interiace card or. GEMIS (1 iD) $55.08 — GYQMESTICENT Centronics parata tor Som 11 (3s) $ 99,00 


SALE SALE BPGEMZERINTA Seo! terface lor GEM 105 1) Wl 5 58.09 BPOMEST VIEFE@SS IEEEXDB Module bor Sorin ii (3 bt) $ 99.00 
PRICE $78.00 PRICE $1 29.00 BEREMIERINTAAK Sani) evtcslaca & AK bules ky GEMIOX $119.00  ByỌMESIIIAM IBM module for Sprint 11 (3 ibs) "T 


— —— k {9 is) ; 
SWITCHING POWER SUPPLY SOME Cul Shoe Feeder (20 Re) NE 
FOR DISK DRIVE APPLICATIONS — EO 
,, 200 Watt - 5 Output m= PRIORITY ELECTHONICS 
— To SAP ye wan Lo 527500 A. tpe Mir da e KS "Ç oc AK HI | PREPAID G 213 Ld ^ 


PING & HANDLING of S3 (XI far Ihe lani 3 Los plus 40€ lay each ardiiona! pound Orgers over SD tos sent height conect Just incase melude your (hone number Prices 


E subyect be change wfifhout cotice WE will do our tes! tà malian prices Through October, 1983. Many quantities ase limited Stony, no rasachecks. nouns oF mchang- 
SALE PRICE: $249. 00 gs On sar niéschandess Cieli [ase orders wil] oe charged appropiate irem Sale prices lor prepaid orders ony We ace rel responsible tor Tyeographical errors 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 


Circle 374 on inquiry card. 
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PRIORITY ONE ELECTRONICS 


SIEMENS FDD100-8 
8" FLOPPY DISK DRIVE 


SINGLE SIDED, DOUBLE DENSITY 
SHUGART 801R COMPATIBLE 


$169.00 «2-3 


10-+ CALL 


TEM (INQUIRIES INVITED 
BVSTEFODIO®R — jinctude $7.00 pe drive for shipping) 


BUY DRIVE G CADINET 


TOGETHER AND $AVE!! 
DUAL 8" SIEMENS FDD1008 
DUAL 8" CABINET POWER SUPPLY 
AND INTERNAL POWER CABLES 


(include $30.00 for shipping) 


è Posten Pressune Filet Cooling & Hinged M for easy access 

| 9 Prem Supphy ane riy Lhe@+04 @ Heavy montir 090 sunum 
lá base 

ü Modular power cunnec lors 


IF BOUGHT SEPARATELY: 8890.00 
SPECIAL SALE PRICE: 


25.00 


BVPDBIHSIE “(Include $30.00 lor @@Ëpping) 
WINO? CABINET ONLY (Sh Wr JA Ibs) $295.00 


OUR FINEST DUAL 8" 
DISK DRIVE CABINET! 
fT” 


Internutimimgl 
Instrnennition 
Ineaorporated 


@ Posdive prexsue forced ar (OO Io: elame disk dria operation 
€ AG opi EMi filtered to six ® Imega! power genier] 
it BA SV m 1 V fo! BA 


amps in nelp plevent dusk 
ashes due io piwe shken e Each DC supply and AC 
separatidy fused 


an line misa 
Part Mp. List Price emn 
itio Eo04 Sh Wi 40 lbs $405.00 . 


pe Srnie power Supply 10 handie Tandon u. or Winchestar 
ncludes the disk ernveronmient món 

or ION RO 4A (Sh Wi 40 ms) lg n no $825.00 

SSB4 95 


UY UIUEEDOAEM (Sh Wt 40 tts) 


& Each aput & — Dum, hacer 


Tha HIN8S802 encionue ore 
wiles all of the necessary paver 
ke two TANDON TEOD series 


lan, and s itered tà herp your 
equipmen nanna ai ii best! 


Put Humber Béscripiten 


SUIMDSD0f — Duat hard disk anciasumm 
iih gang Wiig 20 951 


Ubi Price — Dor Price 


|NTERTHEEZ 2 parer 12 Mite (Sh Wt 9 fr) 
|BYTNOTMSES J platler 19 Mine (Sh Wt 8 baj 


| PENPIE! 1 Sided 56 TP (Sh WA. 4 bs) 


$42500. $375.06 | 


DISK DRIVES 
TANDON 514” HARD DISK 
GUTRETESE! ! platter 5 Mbyte (Sh WL 9 bs) gi e.c 
$1049.00 
DUAL HARD DISK ENCLOSURE 


MISSUM? — For above dives und 
TANDON 514” 


BETHETWIOGI 1 5idedáB TP $275.00 2 FORA $105.00 arch 

By TNOTMIUD? 25xdej4E TP) $260.00 — PFORS235.00 each 

ETTWDTRIOUI 15dej96 TP! $275.08 2 FOR $250.00 sach 

BTTNOTMIQUA 25ide236 TP! $390.00  2FOR $385.00 ach 
[Shipping Waights am sbara Kem: 5 bos. cack) 


MPI 51⁄4” FULL HEIGHT 


EV MPISI* 1 Sided AG TPI 

GY MPIS2* 2 Sided AB TPI 

BW ari" 1 Sided 96 TP 

py arwr. 2 Sided 86 TPI 8400. 

* Replace with gar ^F Hx but MPI siya btt, or wiih an “P” ko Ehuspisi style 
berri (Shopng Wiighr 5 tha) 


MPI 51⁄4” HALF HEIGHT 


SWWP5Q1 1 Safed 48 TP] (Sh W 4 (bs) $260.00 
GUMPISO? 2 Skled 48 TPI (Eh Wt 4 tm) 8300.00 


$300.00 
RYMMA? 2 Sided 96 TPH i&h Wi 4 ies) $355.00 


SHUGART 8" FULL HEIGHT 


BYENDEQIA 1 sided (18 ths) 8369.00 


QUME 8" FULL HEIGHT | 


BVOQMEDTS 2 med (128 "" ^ $480.00 
2 FOR $460.00 each 


MITSUDISHI 8” FULL HEIGHT 
EEITMIMMASMÓ ? sided (18 ths) 8360.00 
MPI 6" FULL HEIGHT 
BTMPHIE 8380.00 


| sided (51 Bs) 
BYMPMZE —2 cided (11 Ms) $460.00 


MPI 8” DUAL HALF HEIGHT 
(SAME SIZE AS ONE FULL HEIGHT) 


1 sided (22 iba) $760.00 
2 sided [22 Ws) $870.00 


TANDON HALF HEIGHT 
BYTMOTINNdAL 1 sided 9 ts 


FUPHIE 
BI MPH?D 


$305.00 
2 'FOR $375.00 each 
BOTROTMSARY “2 sided 19 ths) .00 
2 FOR 8475.00 each 


MPI 8" HALF HEIGHT 


1 sided 11) bs) 
EENMAA — 2 sided (11 Os) 


$380.00 
$460.00 


514" DRIVE CABINETS 
BRHARICS Single 514" Cabinet (5 bs) 
BIUMAPCS Dual SW" Cabinet (9 bs) 
MIMRPLSC JMR2C5 winlemal data cable (9 bs) 


DUAL 8" HALF HEIGHT 


oy PH 


889.00 
898.00 


| FLOPPY CADINET 


e 24y @ 445v @ 3A "n 
-5y & agoma 

€ Fan 

e Sockated power connaciavs 

@ All suppies regulated 


Usi Price — Bur Price 


| inmez Dua Thin ne Carer Tabs) 322500 STESA 
DUAL S," HARD DISK ENCLOSURE | 


DUY THE CADINET G DRIVES AND $AVEI 
With 2 Tandan Thiniines 
GY PORIITHE! Cabinet w/2 TNDTMBARI - 1 sar be 
INIPOBIUTREZ. Cabine n 2 TNOTMB4B2 - 2 sided (30 the 
With 2 MPI Slimiines 


BYFÜBIIMMI Cahinei w/2 MPH 1M - 1 peg (30 ibe 
GPBEINPO Cabinet «2 MPH2M - 2 aded (30 (bs 


99$. 
nnm 


| 8772133069 Green 12^ CRT (Sh WL 4) I») 


569.00 | 


TERMINALS 


VISUAL 50 


T a Ay, AAA $ (Sh. wL 
i 41 Rs) 


Fort komie — Basorigikos Un Wks SALE PRICE 
GUYELSOGW “Black A White 122 $895.00 SOGHE.DO 
BNISLEQER > Green Screen 12" $770.00 8045.00 


FEATURE COMPARISOW CHART 


Faalpra. Vi$HAL Nasua, ANGI 


Tilt A Surre 


VISUAL 330 


The V51330 (srminalk will amutate the DEC VT52. Data General D200, 
Lear Sieger ADM-3A, and Haziting 1500. Other features include: 12 user 
a lunction keys, line drawing characie: set, pump or 2 sped 
Scroll spit screen, (ull eabjing, and programmable non-volatie columnar 
tabbing of eid tabbeng forward and backward just lo name a few 
The REAAL 390 has al of Ihe same functions aa the 330, tut does not have 
multi-emutation The ESAL 380 is ANS! X3 64 compatitse. 
WFR28868 ANSI X254, 12" Green $1005.00 14906.M 
8120000 HEB.IN 


EOrSLEROM GN Green 14" CHT (Sh W141 Rx) — $1250.00 $849.00 


TELEVIDEO 


IN POETLUBESZP wi 2nd page memory kA FREE (A $95.00 Value) $728.00 


| SYPORTWOGE4P wi2nd, 3rd, £ Ath page memory ad FREE — $929.00 


(A 28500 Value) — [above ikma 3? bs cach 


EVTL BO col terminal (37 s) 
EyTUR?0 14” R0132 coL terminal 44D ie.) 


LIDERTY ELECTRONICS 


NUIRE  Fremiom 50 (Sh Wi 30 br) $599.00 


ADDS 
EV ABDTWPR Viewpoint 3A¥- (30 (bs) 


HHN 


$605.00 $875.00 


QUME 
A 


— 


BD Ciuma Green (Sh. Wt 30 taj 
80 Column Amber (Sh Wt 30 lbs) 
80/132 Column Green (Sh. Wi 30 s). $755.89 
22 lunction key, EO col Green (30 Ie). $249. 


SENTIAM — 22 tunctin key, 80 col Amber (30 bs) $765.00 


ORDER TOLL FREE (800) 523-5922 - CA, AK, HI CALL (2123) 709-5111 ciae 374 on inquiry c 


PRIORITY ONE ELECTRONICS 


[i] HEWLET] | CALCULATORS AND 
ZA PACKARO HANDHELD COMPUTERS 


HP-75C Computer & Software 
Rt HP 7SC Poratle Computer (9 hs) $99500 $749.00 
Of nOD S- MUTA VisiCalct $185.00 
BY RP00075-15018 Text Formater £65.00 
ti WF00075-15015 Math Pac $145.00 
BT WPO0075-15012 Surveying Pac $295.00 
BY WPOD0TS- 15035 DataCormmuonicatons Pac $145.00 
HP-41C/CV HANDHELD COMPUTER SYSTEM 
CY RPI — Handhrki computes $155 00 8130,00 
BV AP4ICY — Handheld computer $275.00 8219.00 
w/5x ihe memory 
W HERIDA Card reader $195.00 81 52.00 
Ef 4F82I52À Opocal Wand 508 69.00 
HU APBZIGUA Cassetie diwe 50.0 8349.00 
HY HPÉTIEZA Thermal Printer 545000 $349.00 
OY HP82163A.— Video Interface $2235.00 $179.00 
iShigonhg Vieiphis on above items. 5 ma. aach) 
| ENHANCEMENT MODULES: 
BE REZIMA HPL module 5812500 895.00 
UN NMMRNIHA Quad RAM module $7500 850.00 
OY NAPIGA Extended lunchons/ $ 7500 859.00 
memory module 

BY RPEZIGIA Ext memory modue 5 7500 $59.00 
SU NPG2102A Time module $ 7500 $89.00 


(Shppavg Weights on above items f m eai) 


We now carry the complete line c? series 40 
Application Pacs and Solution Books 


HP-IL PERIPHERALS 


— For PMC Hp? C — 
Put I». goregi Uu Price Ber Prica. 
BF APSZ100A HP-IL Interface 3124.00 $ 90.00 
mchded in HP-75C 

m RPEZIGIA Doia Cassette Drive sS45000 $349.00 

By NP821768 Duaa Cassettes (10 pack] $ 85.00 

Ni WPE2162A Thermal Ponter/Ploller $450.00 — $349.00 

BY HF2125A Thermal Printer Paper (6 nuls) $ 10.90 

BT WPEZIG3A Video Interface 522500 $178.08 

BY NP082154A AS-232 Senal interface 529500  $248.M 

BV HFEZIBEA GMO Intariace 529500 524830 
SERIES 10 PROGRAMMABLE CALCULATORS 
BV HP-10C Scientitic $7000 $59.00 
BV MP-11C Ady soentific s 9600 879.00 
BV HP-12C Ady (nama s12000 899.00 
BY HP-15C Ady sci. wimatip. 512000 $99.00 


BV HP-180€ Lig & Computer scence 512000. $99.00 
iBhinpevy Weyhls on above calculators 3 bs sach 


ACSURGE PROTECTORS 
FOR YOUR COMPUTER 


— j 


Milan d Pcr Ü. 


THE LEMON™ SOURS SURGES 
Fari Na. Dascrigtion List Price Dar Price 


SVEPOLEMON 6 pullet wall mount $59.95 95 
SVEPOUME 6 outlet 442" cord 6950 $89.95 


w/power switch 
[Shipping Weight 4 tbs each) 


EMI-RFI FILTERED AC SURGE PROTECTOR 


BVEPOGRANGE 6 oullet 4^" cord $139.95 $104.85 
wipower switch 
QVEPOPEACH 6 outlet wall mount $9750$ 74.95 
(Shipping Wesoht 4 hs each) 


1200 BAUD MODEM SALE! 


U.S, ROBOTICS 


1200 Tuc 
BAUD i 


AUTO DIAL 
DIRECT CONMECT MODEMS WITH 10 yo MEMORY 
Part umber üwscriptian Uri Price tyr Price 


BURINPCZIZA — 1200 8M FET modem (2 is) 8495 DO 5.00 
BYRIXFCCEM) — !BM PC" Modem Sotware (t Ib) 89.00 
BYPDBRIEM — (8M Modems Software Together (3 Ib.) 0.00 


D.C HAYES 


BIRORT12A 1200 Baud Stard Akme unt $495 00 i 00 
7 


PASSWORD 
1200 BAUD 


$379 


3 BYOCHO4OUP — 1200 Baud Smartrmedem  $69500 $514.95 

Auto Originate/ BYDCROZOOP — 300 Baud Smartmodem 527900 $229.00 
Auto Answer BYDCHOJOUP — Chronograph $24900 $199.00 
Part Number Description Ud Price Dur Prica BYPCAOIOOF — MicruModem 100 $30900 $349.00 
BFBEHOROQP — MicruModan il 537900 $299.00 


GYPORPASSTELS Password Modem wiCome — 5528 0D $379.86 
muncation Sottwag B" GPM’ 
BUPDEFASSTELS Password Modem wro: -x o0 $379.00 
mumcation Sottware 5*4 
— | Dial 2124 Morem $678.00 1495.08 
wiLoamrmunicaimn soltware 8” CP/M? 

EFPASUMTEURAULo Dix) 212A Modem — $675.00 $405.08 

w/ Communication software 5k" Appa 


MURA 300 BAUD DIRECT CONNECT 

s ; internace 

uw. $979.00 
Loi Price OUR PRICE 


IMBREMIOD 0-300 haud modem i2 ix) $9955 3879.00 
WICNDREPEPRE R5232 Cable 5145 


e Analog Bar Graph 9 Models/3 Dasic Accuractes 
3200 Count LCD Di 
S pal a BYFLU73 0.7% Accuracy $85.00 


e Fast, Autoranging 
. NI Single Knob BYFLUTS 0.5% Acc:ary $99.00 
pevation 
GYFLUT? 0.3% Accuracy 8729.00 
® Resistance to ISI weights 5 bs duct 
32M BYFLUC70 Vinyl Case $ 9.00 
* om ned BYFLUCTI Holster $ 9.00 
neluded with FLU77 
© Diode Test = T 


© VDE, UL Listed 


12" RGD COLOR VIDEO MONIOTRS 51” pd DISKETTES 
@ TAXAN AM g very uta ev! 


— pens 
e Inchales .einlorcement rng © se aa wit tabs 
s 100%) Surtace tested = Lietime waranty 
SINGLE SIDED 
40 TRACES — 1 BOX 
DOUBLE DENSITY OF iE S 25.00 
ka " DAGERING HIFRENATION s S 40.00 


EN e ~ AEDEM 

[| E RWHLT51I410 10 Seria 

MYTAANÉM! — Medien ResotulkaV310 ines $39900 6378.00 — | GYWLTS1496 16 Sector v S 180.00 
INTAKREES Super High Rex 630 Woes 569900 4689 00 


Tsaa olg dic BWUJLISP 40 I — Soft secior, 40 track 2 sided 
HVULTSZ418 — 1C serum, 40 Hack 2 sided 
INTERFACE DOARDS AND CADLES ` PWULISMIR 15 seca, 40 Vach. 2 sited 


BYTAKAPPLEZRGB AGG intestace (pr Apple I 51400 $139.00 1 BOX OF10 2 BOXES 10 BOXES 


MING mou NPO > pew | $35.00 $60.00 $280.00 
— s m (Shipping weights: 1 Ib. per box) 


wz, PRIORITY Cow JELECTRONICS GS 
Eure 
QV3 een fue Obit t tt 7 
ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (2 13) 709-5111 


Tems U 5 VISA ME BAC Chock Matay Dider 8S Funde Quy CA cements ami G> a Sates Th MINIMUM PREPAID ORDER $15 00 Inciude MINIMUM SHIP 
PING A HANDLING of $) GO W thee fest Eos pls 49€ Ios each addi sweat pores. Gaders aver ^0 iba sent Mehl pollent Justin cann nee pide pem anta 
Prens subpect ta change wall splice Wp ws cour bes ID ncentam peces Hargush Crie 1983 Mar quantibrs ale Tate Sony nü ranchecks me reais @ 
exces on raw marchander Crag Card sapa ui e charged appraprate heey Sae pacte Hr pregan! erress rash Wig ane nnt esporre Inc h ypogrphic al arn 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (Irvine) (714) 660-1411 


Circle 374 an inquiry card. 


FAST PRECISION 
AID FOR APPLE ll» 


* 40,000 SAMPLES / SECOND 
DATA ACQUISITION RATE 


* 12-BIT RESOLUTION 
* 0.1% ACCURACY 
* B ANALOG INPUT CHANNELS 


* REMARKABLE PRICE $375 


ALSO: Low-cost PRECISION wo 
12 SAMPLES ) SECOND $195 


ACCESSORIES 


2-CHANNEL THERMOCOUPLE THERMOMETER 
1* CENTIGRADE ACCURACY $135 
&-CHANNEL THERMOMETER . . .. $155 
15-CHANNEL MULTIPLEXER , $160 
1-4 CHANNEL OUTPUT CONTROLLER CALL 


LAWSON LABS, INC. 


$700 RAIBE ROAD 
COLUMBIA FALLS, MONTANA 59912 
406-387-5355 


Circle 555 on inquiry card. 


BIG SALE 


CALL. ... GOODWILL ELECTRONICS CO. 


es b} 
am ud 
am ou 
mo 
et wt 
m Mu 
A UE 
mm 
n 308 
on va 
Mus OOF 
"^ um 
LES 
PEL MEME COD 


22252s8t2ztiddllIb 


fr amma tros. Menge Carga; thu ane COR. CA ee pnt (ere Tua 
Bere 1019 to beu cma d£ aes Cee 


GOOOWLL ELECTRONICS CO. 


iur exupenume qe 
tre Ls S504 
b EH 


Circle 557 on Inquiry card. 


HOOKING IN 


THE UNDERGROUND 
BULLETIN BOARD WORKBOOK 
FIRST TIME BETWEEN TWO COVERS 
'83-'84 EDITION (Periodic Updates) 


| No matter what lype of compuler you own, this 
book will get you on-line TODAY! 
Complete information on computer bulletin 
board systems including: 


s What they are (and what's happening) 
* Kinds of inlormation availabla, 
e Public domain systems. 


s Free software (and how fo gae! yours). 
s Blitz course In telecomputing. 
* Buyer's guide to modems. 


Over 400 verified listings. Perlodically Up 
dated. Ondina Logbook, Ejectronic Mail 
Address Book. 

$14.35 P.P. Make checks payable ia 


Computer Food Press 
Coltrane & Beach 
31754 Foxfield Dr. 
Westlake Village, CA 91361 
(213) 462-0888 — , 
Visa and Mastercard Accepted 


Circle 559 on inquiry card. 


65 
years worked 40 


retirement benefits 0 


The U.S. Department of Labor has a tree 
bookiel ihal will halp you answer ihese 
Questions and a lot more. Send for it today. 
Write: Pensions, Corsumer Information 
Center, Pueblo, Colorado 61009 


U.S. Department of Labor 


SOURCESOFTWARE 


Prolessipnal-qualily, CP/M compatible 
280 assembler accepts standard Zilog 
mnemonics as well as 19 pseudo-ops. 
prints a sorted symbol table. and can 
read irom muitiple input Dies Modular 
suchte allows easy revision as a 
cross-assembler 


Complete souce fisting with detailed 
lutorial on Iheory of assemblers ts con- 
lained jn a 200-page manual Proles- 
sional techniques lully explained include 
Radix 40, binary search expression 
processing by recursive descent, etc 


Source code also avaiable on a standard 
tormat 8" SSSD disk 


Manual with listing S25 
Manuali and B" disk 550 


tluteige trios ado €3 sietlace $ YO au mail 


Kieg Software 
PO Bo» 208 
Red Bank, NJ 07701 
(201) 530-7245 
NJ resutents piosag 46d 65. suing Tay 


Circle 262 on inquiry card. 


Telet £0MM " -A Complets Versatia, User-Handiy À 
Taeiscommunicating 


ELECTRONIC MAIL 


for 
Foia Videe t , CPM? , M", Turba DOS" based Commuters. 


Tat dia pga vga ec mg mam pihegni aid tagt-ollomeo mosna 
cl zo martio Ewen you ane you Branch offices. cowerupa ewe 
os (gry en 8 locii erba natwort. es "atiende saigtevone ine 


TeleWORD" — 
a CPM Dose? b enim sa pu pg 
* Kun ^ Uara Frees 
° s= Pequocunt Tempera 


* Petre LM h Lette nonu Arung 
a <+ bores apti Doaw 


prc puien Vua Bae 
Verbal! — resa Comag & Dus. Conama Ovens, 
Reges RU 


Tellis T " Aparra yew siramninwarputar th contanaim cft 
SEERAD cw leah wa Pras DI 


Total BET^U -Untag Lan Pragiom. Prata Labis Pron. ATS 
Intemational Computers & Telecommunicauons. Inc 


932 Hungerford Drive, 16-8, Fockvite, MO 20850 
i301) 251-0062 


Cirete 232 on inquiry card. 


8'' DISKETTES ALSO AVAILABLE 


TOP QUALITY 
E'/. DISKETTES 


SPECIFY SOFT, 10 or 16 SECTORS. 


e leer $116 $(50 $100 
SSDD 4 M13A311XJ 2300 101200 218.00 
OSOD (M 14A4 11X1 3000 146.00 286.00 

e contro 


SSDO(CDCi242-000 — 2200 10600 21000 
DSDD(CDC1244 00! — 30.50 14700 29000 
e 3Mscotch .— | 1 1 

SSOD (3M 7440-0) 2200 10500 21300 
DSDO (3M 745 J 31.00 15000 29500 
3 


S5DD IMD52501-18158) on 12400 246.00 
—X n 18188; 3050 18000 35500 


MEROS -= bl ll. 
SSOD (MAX MD 1M) 2895 14000 270.00 
OSDO MAX MDZ-DM) 38.00 19200 38000 


a — — ÁÁ— S 
SSOD (DYS 104-1D m 36.00 17700 250.00 
DSDD (DYS 104-20) 4100 20200 400.00 


CALL TOLL FREE 800-824-7888 


OPERATORA OTD 
VISA, M G. COD. ORDERS ONLY) 7 DAYS A WEEK 


s CA PESIDENTSADD SaRaTOGR. CA 9501077. 
5% SALES TAX 408) 252 4210 e 
e SURCHARGE ON CHDOERS 
SHIPPED OUTSIDE USA 


Dealer inquirias invited 


Circle 556 on inquiry card. 


1” ANNIVERSARY 
CHRISTMAS SPECIAL 


* DRAWING FOR A FREE * 


GARDEN OF EDEN 
COMPUTERS 
13147 Cedar Street 


Westminster, CA 92883 
MAIL ORDERS ONLY 


714-894-9528 


24 Hours - 7 Days 
Hayes Smartmodem 


FOR DETAILS & OUR FREE PRICE LIST 
CALL, WRITE OR USE R/S& 


MPM s CDOS s MULTI-USER 
EXTENDED TRACK BUFFERING 9399 
\_SUMULTANEOUS MEMORY ACCESA FEATURES 


* 8/16 GIT DATA TRANSFERS « 4 INDEPENDENT 16K X & 
(or GK X 1B) BANKS + ADORESSABLE ON 16K BOUND 
ARIES» 2X OESELECTS FOR EACH BANK « 24-BIT Ex- 
TENDED AQDFESSING » PHANTOM « RESET ON/OFF « 8 
MP ç ERE 6986/2100 + CROMEMCO COMPATIBLE 

* DEALER DEM CALL! 5 BOARDS 7 USERS 


OPTION: LITHIUM BATTERY BACKUP Unque POWER 
FAM SENSE creut and Lihaa battery alios procesapr to 
Le vi poses mukun jiisqqa pad daeta board betas POST] 
FAILURE CRASHES maranry (335). 


BG ip tel ER ae ra ST Pusi 
Bryan, ' TDOM —dnilgrmaanal Oregep Ae x 


(409}- 775 5008 


Circle 560 on inquiry card. 


J 


MICROPROCESSOR 


78m05 


ORDER TOLL FREE 


THE LEADER IH COMPATIBLE VOLTAGE | 
CLOCK/CALENDAR CHIP REGULATOR 
pem 3.95 100/0.25 = Mies He 
COMPONENTS 32.768KHZ XTAL 95 5, VOLT AT S00MA CAN BE 800 662-6279 
BRINGS YOU THESE ,Í,,UIHER CRYSTALS — APPLICATIONS (CA Residents) 
FANTASTIC us — DG s=. 
SUMMERS-END " 
CLEARANCE BARGAINS | 


CONNECTORS MIGROPROGESSOR 


Bú86 16-BIT SMHZ 
68A80 CPU 1.5MHZ 
bBAT1O RAM ?,5MHZ 
68A21 PIA 1.5MHZ 


511955 514995 — 


* %Mb Storage x 1 Mb Storage 
* SS/DD * DS/DD MEMORY 


CERAMIC 
MONOLITHIC CAPS * BO Track — 96TP! 2102L-A 450NE-LP 
m Hyda * 6 ms — track to track a 


2114 


wre, Seu * 5%" — Standard aid, E 
PU PRIME TEM .po Format ^W BPECIAL - 
s $4080/21 
JUMBO RED 8.00 * 90-DAY GUARANTEE 96 x DYNAMIC: 
B 190/1200 SALE ENDS SEPT. 30, 1883 YOUR CHOICE 


pn x 
EDGE-CARO 1.95 E 
DESI EDGE CARO + DISK DRIUE Zen OF 
ICC-18DIP“HEADER” ` Z80A-PIO 
44P-ST PC EDGE-CARD i . A Z80A-SIO/1 
DB25PC/P VERTICAL 
PC-MOUN 14 Wa Z80A-DART 
1.69 


T 
DB25PC/8 VERTICAL 
PC-MDUNT 


2N3804 TO-32 100/7.25 
2N3906 TO-92 10077.95 
P2272 TU-92 100/7.95 


SPECIAL THANKS 
TO MATT FOR HIS | 
RECENT SOFTWARE LINEAR I.C.'$ „DISH CONTROLLERS | 
UEI 18.95 
DEVELOPMENTS LM1809 m i" 
WHIGH WILL ENABLE aes , ENT CONTROLLERS ` 
JUR TO BETTER SERVE MC1358 CB T5027 pr: 
ating, HARD TO FMD PLACH La I ü 
j LE rm 


14" 2 28" SHEET 12.00 x 3n 
12" x 11“ SHEET &.00 3242 B. 


VISIT OUR RETAIL STORE 
HOURS: M-W-F9-5 T-Th.9-9 Sat. 10-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: For shipping Include 82 for UPS Ground or $3 for UPS Blue 
Label Air. llams over 5 pounds require additonal shipping charges. 
Forelgn orders, include sufficient amount lor ahipping. There ia a $10 
minimum order. Bay Ares and Los Angeles Countles add B'^*« Salen 
Tax. Other California residents add 6% Sales Tax. We reserve the 
righ! to substilyie manulecturer, Not reaponsible for typographical 
arrora, Pricea are subject lo change without noties, We will maich or 
beat any compelltors price provided I! le not below our cosl. 


JDR Microdevices 
1224 S. Bascom Ave. © San Jose, CA 95128 
(408) 995-5430 * Telex 171-110 


« 1983 JDA MICRODEVICES, INC. 


Circle 246 on inquiry card. 


BYTE October 1983 663 


4164 


STATIC RAMS 


64K DYNAMIC 
200 NS 


$595 


Z-80 


TMM2016 


2KX8 STATIC 
200 NS 


74L 


$q 


S00 


2.5 Mhz 74L800 74L8173 85 
2107 256 x 4 (as0ns) tas t E. atso? — 25 TBS 5 
N m 77 A ‘ao EXIT luum S WM L5 
21021-4 1024 3 * (4305) (LP) 90 ZN0-DMA — 1495 MLSOS — 35  MiS'O — B 
2102-2 1024 x 1 (25002) (LP) 1.49 Z00-PIG 449 coe ` aor Z2 
ata AS ae T: Za6-510/0 nds 7ALSO 28 741519] $S 
2192 255 2 4 (a50na] 2,29 d (E MM = + = 
Q Zü0-SIQ” 16.95 . ° 
TARE 21— I Era um m» ee g 
21141-4 1024 x 4 [4S0ns) (LP) $/12.95 4.0 Mhz 74LS$13 — 45  74L5198 79 
2114L-3 1024 x 4 (300na) (LP) 8/13.45 Z80A-CPU 4.95 74L514 .59  74LS197 — 79 
2114L-2 1024 w 4 (200ns) (LP) 8/13.95 Za0a-CTC 4.95 74L 515 35 745221 — 89 
2147 4096 & 1. (55na) 4.95 Z80A-DART 11.95 7ALS20 25  7a18240 95 
TMS4044-4 409641 (450ns) 3.49 280A-DMA 16.95 7ALS21 29 FALSI — 89 
TMS4044-3 e t ae € Zé0A-PIO 4.06 741522 25  74L8242  .94 
- [ 4 ` 1 k 
rasa. a — Dy Z80A-5IO/0 6.95 74.826 29 74185243 9 
| Z80A-S10/1 16.95 74L527 29 745244 1.2 
aaa Sales pes H ESH "s z xm u 
: ' ; 74.530 285 74.9247 ==? 
TMM2076-100 2048 X B (100ns) 6.15 
HM6116-4 — 2048 x B (200ns) (cmos) 4.73 6.0 Mhz 7AL633 S6 70529 X 
HM6116-2 2048258 (120ns) (cmos) 8.95 2608-CTC 13.95 74838 q 35 JáL8253 p” 
HM6T11G6LP-4 204630 (200ns) (cmos A ye ap 74.540 325  TALS257 S! 
HMB1TSLP-3 204835 (150ns) (cman « d 
HM6116LP-2 2040 x8 (120ns) (cmos)(LP) 10.95 ZILOG — m A 
mien aas aus Ear a 1 74,947 75  YALS259 27! 
z 8 (300ns) (Qstal) s 78192 3435 325 7T4LS48 — .75  74L5260 — 5i 
LP Low Power Catal Quasi-Stalic 28671 39.95 jme T" | 74LS43 7S  ?TALS28S SI 
! m 22 74551 25  74L98273 1.4¢ 
d "cea 7ALSSA 28  T4L5275 335 
DYNAMIC RAMS CRYSTALS W PZ. a Mauss — 29 7418279 — A9 
35 708 kha i 7ALSE3 128  74LS280 1.98 
TMS4027 4096 » 1 (250n9 1.99 8118 74,973 38  74L5283 .69 
UPD411 4096 v1 (300ns 3.00 8243 4A5 | | TALST4* .35  f4L$290 ®t 
MMS5280 4008 x 1 (dOUna) 4.00 5250 10.95 7ALS7S  .29 74,9293 — 
Mixa 108 192 R ! (20009 1e E Med 74LS76 — 39 74182905 9 
" |] 
4116-300 16284 2 1 (30078) 811.75 8253-5 1895 — p "am "t 
4176-230 18284 z 1 — 8/11.08 nes. 449 74LBES 69  74LS323 3.5 
4118-200 1630441 (200ns 8/18.95 | 8285-5 ta TALSSB — 39 7418324 1,75 
4116-180 16384 31 (150n0 3/14.85 8257 795 74.590 — .55 745352 1.28 
A115 120 15384 y 1 (49000 8/20.95 8257-5 hus 74L891 9  74L535J 1.29 
8164-200 65538 x 1 acs (5v 8.95 8259-5 J4AL593 EE 74.8364 1.98 
4164-150 65538 x1 (150A) (Sv 0.95 74.855 75  TAL8385 AS 
74LS107  .39 74.9387 4f 
74,8109 39  74L$368 4! 
EPROM S 74LS112  .39 à 74L$373 1.3! 
b. S " Sor 2 ne u 
' : 74L$377 1.38 
3708 1024 c B (450ns} 3,95 
2758 1024 v 8 (45003) (Sç) 5.95 TLEWO 75 fais 32 
718 8 (4 3.95 Ç à " 
I M a ; : d po PA 74LS124 290  T4LS3A5 1,90 
TM82616 — 2048 w 8 (450ns) (5v 5.50 um D BEIM e 
TMS 2? 16 2048 x9 (450na) 7.95 74,8192  .59  74L5293 9.14 
TM82532 4098 x 8 (450n9) (5v) 8.95 74L8133 £59 7aLS305 1.1% 
HA L^ ^ t : ri toe} ch 7TÀLS138 — .38  74L5399 1449 
x na r i 
3732-400 — 4098 = 8 (200ns] (5v 11.85 mine “ee bee s 
2764 9192 x 8 (460ns) (bv 8.95 74LS138 — .55  74L8490 195 
2784-250 8182 x A (este) (Sv) 14,95 
ur MEC E e (SV) 24.05 NL P CPRO OAA 
TME2564 $192 v 8 ) (Sv 17.98 7ALS148 135  74ALS545 230 
MC58784 8182 xB (450ns) (5v (24 pin) 35.95 
me dar TÁLS151 SS 7415868 1.69 
6384» 74L8153 55  7ALS569 1.89 
Sv Singla 5 Voti Supply 74L5154 190  74L8670 149 
74.S155 — .60  74L587A 8.65 
- r q o M mro e 2418158 69 74.9682 3.20 
- 4L8157 65 7 r 
ERASERS MC14411 11.95 74L5156 — .59 im one 
Capacity intensity BR1941 11.85 74.81680 69 74US695 320 
Time: Chip (uW/Cm'!) 4702 12.88 74.8761 65  74LS6838 2.40 
PE-14 6 5.200 83.00 ME "E T4LS182 62 74LS639 3.20 
- 3 a t 
PE-14T x 6 5.200 119.00 MM5307 10.05 ene fem ec o g pod 
PE-24T X 9 6,700 175.00 KEYBOARD CONNECTORS FUNCTION 74.8165 — .98 BILS% 1.49 
PL-265T X 20 6,700 255.00 CHIPS HS232 MALE 250 MEM mcaz | e TOE »-c 
P AY5-2376 11.95 R8232 FEMALE 3.25 à ; . 
PR-125T X 16 15,000 3490084 Ar joos on noon 12s B xnz2o 375 ME 748169 (1.75 25482521 2.80 
PR-320 X 32 15,000 595,00 AY5-2500 PRO 11.95 BN. S-100 ST 3.95 TALG170 149 — 25L92569 4.25 


VISIT OUR RETAIL STORE 
HOURS: M-W-F,9-5 T-Th., 9-9  Snt.11 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDER! 


TERME: For shipping inctude $2 lor UPS Ground or $3 for UPS B 
Label Air. lierma over 5 peunda require additional thipping charg 
Foreign ofders. include sufficiemit amount hor ehippáng. There lá a i 
alten oder. Bay Aree and Los Angeles Countlirs add B5 5 
Tat, Other Callonmis residens add GS Sales Tas. We reasres 
right to autadiiule manulacturer, Nol responalbie lar lypagraph 
arrore. Prices are subject to change wiihoul potica. We will malc 
baa! any compalilora price provided H ia nol below our cost. 


. JDR Microdevices 


1224 S. Bascom Ave. ® San Jose, CA 95128 
(408) 995-5430 © Telex 171-110 


1983 JDA MICRODEVICES. (NC. 


664 BYTE October 1963 Circle 247 on inquiry card. 


114 sons 8/3995 


LINEAR 


21 14 250 NS /51095 


RCA 


‘400 1489 — 741312 — 45 LM301 -M. LMJ isee 7600) — LMSES 1.48 LM 2.37  CA3021 275 — CA3082 1,85 

an! 19 — 74138 50 LM201H 39  LM3AN Bü LM567 69 LM1812 825  CA3019 129 — CAid083 155 

A02 49 74141 — .85 LM307 45 — LM3SOK 4.95 — NES70 195 LM1830 3.50  CAÀ 3046 125  CA30BS „do 

403 -19 74132 2.95 LMADE A9 LiM3580T 4.80 ME571 2.95 LM1871 5.49 CA 1089 37.90 CA 3068 29 

rana 10 74143 285 LM3DBH 1.15  LM3SB .58 NEH 175  LMiN72 §.49 CAI060 2.90 CA3086 3.49 

405 RS 74145 BO LM309H 1485  LM359 1.73 — LM70S 50 LM1877T 325 CAI066 175  CA31M 1,30 

rape 29 — 74!]aT 175 LM3D09K — 1.5  LM376 375 LATO 75 LMY 1.55 CAI000 1.19  CA3140 115 

7407 299 74140 120 LM310 175  LM377 195  LM711 J79 LMtà96 175  CAJOD)! 1.65 CANIS 1,35 

ratā 44 — ?4150 135 LM311 64  LM378 250 LM723 AR — ULN2003 143 CATIBO 1.18 

raga AB 74951 55 LM1311H A9  LM374 450  LM733H AS  LM287T 2.05 

rane IG 7452  .85 LMJ12H 175 LMD J8 LM723 298 LM2878 2.26 T [ 

ati 25 T4153  .55 LM317K 395  LMISON-B 1.10  LM?744 35  LM32900 .B5 

hala 30 74354 1.25 LMN7T 1.49 3 LM381 1,58 — LM?431N-14 .35  LM2901 00  TL4S4 420 — 75165 1.55 

7413 35 74155 — 75 LM318 149 LM382 7.60 — LMT4AMHK AQ LM390n Sg TLasé 365 75450 „50 

7414 43 74155 855 LMJ18H 1.59 ÁLM3B3 195  LM747 80  LMj3905 128  TL487 125 T5451 45 

rath 25 T4157 — .55 LM319H — 1.90 L384 198  LM?4E Sf  LM3i809 .98 75107 3,43 75452 KI 

ray 25 74189 1.85 LM319 125  LM385 jg  LMi0$4 349  LM3913! Á 225 T5100 195 75453 a4 

razi — ,138 74160 BS Lazo {sen 7000) — (387 140  LM1393 195 LM39014 35 75180 1.05 75454 39 

raz 35 781581 6B LM122 1.65  LM389 1.96  LM1338 1748  LM3915 395 75154 1.85 — 75491 78 

Zr. 3$ 741682 A5 LM323K — 4.05  LM3320 1.95  MC1930 158  LM3915 3.95 751980 1.25 — 75492 I9 

7423 29 74154 .89 | LM324 40 LMIR 39  MC1349 1.65}  MC4D24 355 75189 1.25 75493 49 

!425 25 74184 —.85 LM329 65  LM384H 4.60 MC3SO 1.10  MC4OD44 — 450 75494 „Bü 

rtÀ26 28 74185 — B5 LM331 185 (MOH 500 MC13 160  RC4135 3135 

7427 29 74165 100 LM324 1419 MESS 295  MCiy'a £695 ROAST 3.85 Bl FET 

LR AS 74187 2.95 LM335 140 — NES555 34 LM 3.58 LM4250 175 

raaa — .19 74170 4.65 LM315 175 MESSE 55 LM1458 Sp  LM4500 3.26  7L071 TLOH4 2.18 

432 2p 74172 5385 LM337K 395 MESSE 1.50  LM1488 65  RCA455B ag  —TL072 1. 49 LF347 2.13 

7431 45 74173 — 75 LM337T 1.95  NE551 24,95  LM1459 Bë  LM13080 129  TLỌ74 239 — LF351 GÅ 

7437 29 74174  .89 LM3J6K — &95 NESBA 2,95  LM1456 65  LM13600 49  TLONM : LF353 1.00 

743 29 74175 B LM33H H9  LM585 .88 LMISSSH 330 (LM13700 ag — TL082 1319 LF355 1.10 

T&4ü + 74176 Ma TL083 1.49 LF368 1.10 

réaz 49 74127 — 75 TO-220 K TO 1.40 

riag 86 74378 1.15 = =— i 

e 2 Im H INTERFACE 

7445 $9 74D 7 

1445 DA — aT BT26 4,59 V O LTAG E 

1447 . 4 BT20 1.88 

‘we — &9 — 74184 200 BTB5 Ad REGULATORS 

rasa 19 74105 200 BTH AD TWosT 75 m 

T4851 23 74190 135 BTD? kG AAT 

UR 33 T4191 115 6TA " THAT 75 TIIT BB 

T454 33 74192 79 OMA111 2.95 75 7915T 

7460 43 74193 7g D68304 2,29 E 

raya 35 74194 as DSB8B35 1,98 1068 39 74C1i61 1.18 

uu M nm 7S seer m "MEC Ie 

7474 33 7439 75 MISC. 4071 .28 7ACI1EA 1.38 

7475 45 74198 1.25 TMS99532 39.95 4072 29 74C165 2.00 

rah 45 74199 1.35 ULN2003 2,49 4073 29 74C173 X .78 

T4 50 58 74221 1,35 1242 7.95 4975 .28 7TACÁTA 1.19 

7481 1.10 74246 13.35 3341 4.55 4076 .79 74aCi7S 1,19 

ae? 65 74247 1.25 MC347Ü 4.85 4078 39 74C192 148 

7483 50 74208 B5 MC2480 9.00 ADIT 29 TAC193 149 

7484 58 "T4249 1,95 11 c9n 13.95 4082 ae Tác195 3,39 

7486 35 74259 75 95H90 7.95 4085 5 740200 4.75 

rigo 2160 74259 225 2513-001 UP 9.95 4085 Ñ$ 74C221 1.75 

TARO 2s 74205 35 2513-002 LOW 9.95 4053 A9 ron yH 

T4901 AQ 74373 195 4088 249 FACITA 

T4893 Aü 74276 1.28 4059 1.995 74C901 39 

7453 35 749799 5 14400 1244 T4CO02 — .85 

7484 £5 74283 200 14410 1295 76C903 BS 

7495 55 74284 375 14411 11.95 74C9D5 10.85 

Hs — To gaas 37s IF YOU CAM FIND A PRICE LOWER ELSEWHERE, — Eon Eo e - 

nus ws Jen Tes C «mb nM LET US KNOW AND WE WILL MEET OR BEAT THEIR MO) 4 TRA 20 

4107 | 14 [ : ; d 

ME MEE E peered PRICE! (SEE TERMS BELOW) 4503 — 45 TACOID 8.85 

ALME NE NES LIEN NER NES + Computer managed Inventory — virtually e a Te 

Te 74366 6S ME 748139 45 745381 7.95 p | 4510 BS 74C912 8.95 

i DNE EE MO] — n0 Dach orders! + guan i 

T4121 20 74376 220 748153 88  TAÀSATÍ TT * Very competitive prices! 4514 125 7aCots 276 

14122 4S 74390 175 HE 748157 98  T45472 455 4 Friendly stati! 4518 179 T4Cá2b 17,95 

74121 . 48 74393 1,45 743168 95 74G474 4.05 ant — | 4518 1.585 74C921 15.95 

74175 — 4$ 74425 115 A 745461 105 vesanz 15.25 + Fastsarulce — most orders shipped within 4518 Ag 740922 449 

74126  .45 74425 85 lE 450682 395 — 745570 24 hours! i2 = Lp a ia 
4522 1258 74926 7,05 
4526 125 74C828 7,85 


INTERSIL 740929 


CIRCUITS 


4.95 ICLT106 5.95 DATA ACQUISITION 

3,95 ICL7107 12.95 AOCOS00 16.55 DACOPOB 2.95 THFT 

4.95 AQCOB804 3.49 DAC1020 8.25 vain aes 
8.95 ADCOS09 à 458 DAC1022 5.85 AY3-6910 132.95 
11.85 ADCOST17 8.95 MC1408L5 1.85 AV3:B937 12.95 
6.95 OAC0800 4,95 MC1408t.5 2.95 MC3340 148 


ORDER TOLL FREE 


ALL MERCHANDISE 
100% GUARANTEED 


Circle 247 on inquiry card. 


600-538-5000 800-662-6279 


| (CALIFORNIA RESIDENTS) 
== CALLUS FOR VOLUME QUOTES 


665 


DYTE October 1983 


Order by 
National 
Pari 


T4$287 
74S288 
74838T 
748471 
745472 
748473 
748474 
748475 
743476 
745570 
743571 
749572 
748573 
875160 
8783181 
675184 
875185 
875190 
075191 


426 
4N27 
4N28 
4N33 
4N35 
4N37 
MCT-2 
MCT-6 


745186 


2732 soccrnon $495 


Function 


32x8 OC 
256x4 TS 
32x8 TC 
256x4 OC 
256x8 TS 
512x8 TS 
$1238 OC 
512x8 TS 
512x8 TS 
1Kz8 TS 
512x4 OC 
§12"4 TS 
ikx4 OC 
tkr TS 
1kx8 OC 
ikad TS 
2kx4 OC 
2kx4 TS 
2kx4 OC 
2kx8 TS 


PROMS 


EQUIVALENT PART NUMBERS 
Tt SIG MIMI Harris 
1854030 82523 6330-4 7602 1.96 
24510 825129 6201-1 7811 *.90 
183030 828123 6331-1 7603 1.90 
24SA10 825126 6300-1 7610 1.95 
28L22 6309-1 4,55 
28542 825147 6349-1 7649 4.95 
28S5A42 825146 6348 7848 10.95 
28546 B28141 6341 7841 4.95 
285446 625140 6346 7640 12,95 
28586 19.85 | 
27512 628130 6305 7620 2.05 
279513 829331 8306-1 7621 2.85 
24SA41 825136 6352-1 7642 9.85 
24841 828137 6353-1 7643 995 
28SAB6 629180 6360-1 7680 19,25 
2BLE8 H2S181 8387.1 7681 16.25 
24SA81 626184 7684 17.20 
24861 825185 7685 16.95 
268A166 628190 76160 39.95 
268166 6251591 76161 39.95 


WE RESERVE THE RIGHT TO 
SUBSTITUTE MANUFACTURER 


ORDER 800-538-5000 
TOLL FREE 800-662-6279 


(CALIFORNIA RESIDENTS) 
OPTO-ISOLATORS 


FEDERAL EXPRESS 
SERVICES AVAILABLE 


2764 64K EPROM $995 


CAPACITORS 


TANTALUM 
SV 10V 35V. 20V 25V 35V 50V 10pl SOV 05 aro 50V  .05 
aut Pr 22 50V 0S 580 SOV .D5 
—=—— R — 25 sovy .05 690 SOY Ds 
"OI T--—————9 — — 60V .05 820 50V OE 
3 AD AS 33 Sov .05 .oDtut  — 50V 0S 
47 soy .05 0015 50V .0£ 
AL 35 S0 se Sov .05 0022 50V OF 
88 4 50 BS sov .05 .D05 SOV .05 
62 SOV 05 01 soy 07 
is MEL S. 100 sovy .05 02 soy 0i 
LS AS SO 80 220 50v .05 (05 50v O; 
1.8 75 330 50V .05 4 32V ti 
21 35 A0  .45 65  .85 2 Sov d: 
2.7 A .as „20 
33 AS S0 SS D 55 Bo MONOLITHIC 
aa 45 jqut-mona 30V .18 _d7ul-mono 50V  .2E 
4? AS 55 50 65 .85 .90 
bs 70 35 ELECTROLYTIC 
a2 1.0d HADIAL AXIAL 
10 ÉS BE .80 a5 WS 10D A7 ut soy — .14 tut 50V 14 
1 25V — $4 47 1868Y — 
= — EM 2.2 35V — .15 10 49V  .14 
i5 $25 $5 —90 43 50V — 45 40 SV 16 
{2 125 10 soy  .15 22 Gy .34 
22 1.0 1:35 47 35V — .1B 47 5ov 20 
100 16V — .98 100 15V 20 
2 225 220 æv 2 ww 35V 25 
38 1.80 470 28V  .30 150 25V .25 
AT 1.38 2200 10V ,.60 220 25V  .30 
330 V — 40 
S. 1.75 COMPUTER 500 18V 42 
1 3.26 GRADE 1000 — 16V  .80 
EM 37$ 26,000ut 30V 3.95 1500 — 16V .7O 
6000 18V B$ 
LED LAMPS 
Se 
1-98 100-u 
| Jumbo 
| Red TD a9 
|! jumbo 
Green  .18 .15 
Jumbo 
| YeHow .18 15 


DIODES 2N$38 50 MPS3706 15 Bpin WW  .59  .49 .01 UF DISC 100/6.00 
ie nww s s NN 1 UF DISC 100/8.00 
1N751 5.1 voll zener 35 iBpin WW 9 90 -1 UF MONOLITHIC 100/15.00 
1N758 — 12.0 voll zener 25 20 pin WW 1.09  .98 
1N4148 (1N914) switching 25/1.00 | 22 pin WW 1.39 1.28 
CE TB es TUE 
- B TT @ * | a * 
K8P04 400PIV ‘samp bridge 55 P à WW 1,920 1,80 HP QUED D ISPLAYS 
VM4B Dip-Bridge WW - WIREWRAP ‘on sem eH E 1.20 
i6 pinZIF 6.75 cali v db 3 CA 89 
24 pin ZiF 9.05 call ene fae a, CC 99 
MUFFIN FANS 28 pin ZIF 10.95 cali FND-357 (359) 75 cc 1.45 
ZIF = TEXTOOL FND-500 [503] s cc 1.49 
NEW UN-USED (Zero insertion Force)  FND-507 (510) 5” = $49 
4.68" Square 14.95 š 
3.125" Square 14.95 
HEAT SINKS DIP RESISTORS 
TO-3 style 95 SWITCHES '^ WATT 5% CARBON FILM ALL 
TO-220 styte 35 STANDARD VALUES 
SWITCHES 4 POSITION .85 FROM 1 OHM TO 10 MEG OHM 
SPDT mini-toggie 1.25 4 Monasa _ 50 PCS. SAME VALUE 025 
OPOT mint-togale 1.50 7 POSITION ds 100 PCS. SAME VALUE 02 
SPST mini-pushbutton ag 8 POSITION 


JDR Microdevices 


1224 S. Bascom Avenue 


666 BYTE Cictober 1483 


San Jose, CA 95128 
800-538-5000 * B00-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


1903 JOR MICRODEVICES, INC 


1000 PCS. SAME VALUE .018 


— NEW HOURS — 
VISIT OUR wer os 


RETAILSTORE . T-Th.9-9 Sal. 11-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS For shopping «inctude $2 tor UPS Ground or $3 tor UPS Bier 
Labe! Aw Items over 5 pounds sequire additional shipping charges 
Foreign crders, include sulicieni amouni jor hippo Thereisa 310 
mimmum arder Gay Area and Los Angels Counties aad 67. X Sales 
Tar Other CAli!orma residenis afd 6 Sales Tan We reserve the 
righi to subslilule manulaciurer Nol responsiole tor bypographica 
errors. Prices are subject to change withoul noice We ail match oi 
beil any competitor $ pnce provided iiis not below nuo! cosi 


Circle 248 on inquiry card 


2716 4339. 2732 5 095... 


MICROCOMPUTER "nm 
HARDWARE HANDBOOK "M DRIUE SALE 
FD100-8 5189 


FROM ELCOMP — $14.95 
SHUGART 801 EQUIVALENT 


DISK DRIVES 
TANDON 
TM100-1 5. iron ieu sso 229.00 
TM100-2 s. iron iam oson 295.00 
SHUGART 
SA 400L š. 4o snack) swop 199.95 
SA 400 s- 5 Taack ssop 189.95 


Over 800 pages ol manulscturərs data 
shems on rias! commoniy used (C's. 
Includes. 

* TTL — 74/74LS and 74F 

* CMOS 

+ Yotlage Regulators 


| « Memory — RAM, ROM, EPROM PERTEC SS/DD 10 FOR $175 EA. 
* CPU's — 6800. 6500, 280. 8080, FD-200 §'. SS/DD 179.95 
8085, 8086/8 FD-250 s ps/on 199.95 $i 
* MPU support & interlace — MPI - 


8800. 6500, 280, 8200, etc. 


BEST SELLING 


BOOKS 


OSBORNE/MC GRAW-HILL | 
| Apple i) Users Guide .,........ 16.95 
CAT Controller's Handbook. .,.,. . 9.95 


MP-52 s. (Foriamospp 295.00 


NOTE: Please Include sufficient amount 
for shipping on above items, 


SHUGART 851 EQUIVALENT 
DS/DD 10 FOR $220 EA. 


CABINETS FOR 5'4" DISK DRIVES 
CABINET #1 £29.95 CABINET #2 579.00 


EDGE-CARD 
CONNECTORS 


Programa 4899 ON * DIMENSIONS B% x 5'Yex D'o” * COMPLETE WITH POWER 
OBASIC Usar Guide , ree [3,00 * COLOR MATCHES APPLE SUPPLY, SWITCH, LINE 
Your First Com = => x | 8.95 * FITS STANDARD 5'4" DRIVES, CORD. FUSE & STANDARD 
e CPIM Handbook 2.2... MONS INCL, SHUGART POWER CONNECTOR 
| -——— deis ———: * INCLUDES MOUNTING * DIMENSIONS: 11$ x 5% x 30e" 
Tasten... a T3 HARDWARE AND FEET * *5V @ 1 AMP, +12V @ 1.5 AMP 


* FITS STANDARD 5'4" a 'Papassss; 
NOTE: Pisasa Include sutliclent amount lar * PLEASE SPECIFY 
shipping on above (tems, GRAY OR TAN 


TRANSFORMERS | 


FAAME STYLE - 
12.6VAC 2u 4.95 | 
E us - p TT == 
126VAC CT damp 7.95 ABV COMPONENT RIBBON 
TA28VACCT B 10.85 
252NAC CT 2amp 7.95 [some un : pie PLUGS uoo) MOUNTED ON PC BOARD 

PLUG CASE STYLE MANUFACTURED BY CONVER 

12VAC 250ma 3.95 ° +5 VOLT 4 AMP 
12VAC 5DOma 4,95 30 +12 VOLT 1 AMP 
12VAC tamp 5,95 T^ NOTE: Plazas include sufficient amouni lor 
12VAC 23mp 6.95 1 80 shipping on above iams, 

DC ADAPATER 1 » 
6, 9, 32 VDC salecisbie wiih ——À 1 
adapler ae CENTRONICS 
NOTE: Piesse include sufficient tes. > IDCEN36 Ribbon Cable 36 Pin Male 8.95 
shipping on above items. ! T CEN36 Solder Cup — Jé Pin -— Li-- 


ii pem NN NN 
— 


MALE — FEE —BAEE ] | MALE |FEMALE| BLACK | GREY | 
ORDER BY De T Seiad [DnP] beast oam? | Dems Hoora] HOOD 


SSSR Sa5] ÉZ 


IDC L3 cnl 


E] WWHEADER | "Wi Hed 
ma — am 
CONTACTS 10 = M 1.56 ES - E NEN NEG = 2.25 
128 135 298 328 1.86 5.50 235 

a 1.88 1:768 | 384 4.22 243 8.25 285 

34 220 231 450 4.45 3.15 740 3.25 

a0 258 272 528 "n 873 7.50 2.80 

50 3.24 339 6.63 730 465 8.50 4.74 


ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the ‘order by“ part number listed. Example: A 10 pin right angie solder style 
header would be IDHTÜSR, 


|. 1953 JOR MICRODEVICES, INC 


Circa 248 on Inquiry card. BYTE October 19833 — 667 


FOR APPLE COMPUTER USERS 


FD-35 DISK DRIVE 


« Direct Replacement for 
Apple Disk Il 

* Compatible with Appia 
Controller or other Apple 
compatible controllers 

* Specially designad electronics 
with low power consumption 

* DOS 3,3 and 3.2 compatible 

* Owners Manua! and Warranty 
Card included 


WITH ONE YEAR $22995 


WARRANTY 


CONTROLLER CARD ‘89.95, 


VIEWMAX-80 


A Full Function 


80 Column Card for Apple II° 
* Soft Video Switch * Shift Key Support 


2 YEAR WARRANTY 
Now onLy *18995 


5%" DISKETTES 
VERBATIM DATALIFE 


SS/DD sort sector 
SS/DD 10 sector HEAD . 


SS/DD sort sector 


WITH HUB RING .. 


Tia" 


BEST BUY 


Ask about our full 
line of Nashua diskettes 


ACCESSORIES FOR APPLE II , T 


ALL WITH 1 


PRINTERLINK 
CENTRONICS 
PARALLEL INTERFACE 

* Simple to use — No 
configuring required 

* Use with any centronics 
printer — EPSON, 
OKIDATA, etc. 

* Includes Cable & Manual 


$5000 


MESSENGER 


* Connects to any RS-232 
serial device 

* B switch selectable 
drivers for printers, 
tarminals and modems 

* Includes Cable & Manual 


THOUSANDS SOLD 
JDR 16K RAMCARD 


* Expand your 48K Apple to 64K 

* Fully compatibie with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc™ 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all [C's 


WITH 2 YEAR WARRANTY 


ASSEMBLED & TESTED 
WITH WARRANTY......., 44585 
$4995 


KIT — INCLUDES ALL 
PARTS 4 INSTRUCTIONS 
BARE PC CARD 
WITH INSTRUCTIONS ,.., 51 495 
APPLE COMPATIBLE 
POWER $09 9 5 
SUPPLY Ë 
* Compact Switching Dasiga 
* All Outputs regulated 
* Short Circuit and Overload 
Protection 
* Complete with Ápple-typg 
plug-in power cord 
* Apple Compatible — Yet higher 
pulput allows more disk drivas 
and cards without overheating 
* *5V (D 5A, *12V @ 3A, 
-5V @ SA, -12V @ 5A 


+ Shielded enclosure: 10%" x 3A" 
K Em 


YEAR WARRANTY BY "t | 

TIMELINK 

REAL TIME 
CLOCK 


SERIAL 
INTERFACE 


feature 
* Battery recharges 
automatically 


$9900 $8400 


* Applications in file man- 
agement, word processing, 
communications, etc. 

* Exclusive Alarm Clock 


NEW IMPROVED 
JDR COOLING FAN 


* Easy modification — no 
modification of Apple required 

* Eliminates overheating 
problems 

* Switch on front controls fan, 
Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 


NOU WITH SURGE 
SUPPRESSION 


$68.95 


WITHOUT SURGE 
SUPPRESSION '59.95 


MONITORS 
MONOCHROME 
NEC seiz01m-zomnzcreen *169 
ZENITH zum-121- 15 mHz Green $99 
TAXAN 10 mHz AMBER $139 
COLOR 
AMDEK coror!-comrosite *335. 


NO C.O.D. ORDERS PLEASE 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


ZPERISOFT 


NEW BUFFERLINK 
ADD-ON 
PRINTER BUFFER 

* Saves Time — No more 
waiting for printed output 

* Connects easily to any 
parallel interface 

* Expandable from 16K 
to 64K 


$4 3900 


VISIT OUR RETAIL STORE 


(16K) 


HOURS: M-W-F, 9-5 T-Th. 9-9 Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: For ehipping include $2 tor UPS Ground or 83 loc UPS Boe 
Label Air. Homa over 5 pounds require gddftional shipping chargas. 
Foreign order, include sufficient amount for shipping, Thare ts a 2110 
minimum order. Bay Area and Los Angeles Countian add Gtt Saber 
Tax. Other California residents add 6% Salsa Tar, We reserve ihe 
right to substitute menulacturer. Not rreponsibie for lypogragivieal 
errors. Prices are subject lo change without notice. We will'maleh o 
bes! any competitors pice Provided I)» nol below our cost. 


JDR Microdevices 


1224 S. Bascom Ave. * San Jose, CA 95128 
(408) 995-5430 * Telex 171-110 


. 1983 JOR MICHODEVICES, INC. 
* 
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Unclassified Ads 


WANTED: Get à tas deduction instead of a cash loss when 
YOu Sel) your equipment. | can pad you in touch with nonprop 
organgaoans (Hat need your donated equipment and can give 
You 4 tax rece, Rev Edw Simpson, POS 931, Colum, MO 
41044 (301) 9974992 

NEEQED: ^ network 2 controller. two prin, 15 noncdak 
student aaea, dr modern to supper à TRS BO 
Modet | Group of eaucators plans to reach computer Weracy in 
à low wome camimurdy, All conmbulions are EA decucutie 
Or Saney Ramsat 1122 Banbury Cross. Arondale Esas. GA 
DOO? [3044 792-H36b 

WANTED: A nonprofit agency thal serves mentally retarded 
acts seeks (ex<ieducbiie donalions of computers, modems 
pees. and tenmunals Cemfed mtes will be (armisned 
Wintred Law Ciepormumiy Center ine. 106 East Second, POR 
434 Nhwhanou MA 50425 (515) 951-5341. cab colláct, ask for 
Alan àr Ron 


WANTED: Muonwoht educapanal gath Organuration 
wel donation Of tax-ceuchbie pensongl cartier [Appel foi 
record keeping. Greater Milviaukee Chapter of (eios ang Cones, 
426 Ea Wiuronun Ave. Mivaukee, Wt 53213, [414 
291-5980 

WANTED: Taxesempr nonprofit whaletesearci organiza 
bón netus funcional Hantware amcior serian an data and 
word processing wan 64% pomenal and pantingaccounmty 
Capawutes Our references and Wis aviormmamon avedabie an n 
quest Frente Wenzel, Director of Operation. Mangan isak 
Cetaceon Wady Inc, POR 518, Metden CT 26480 
WANTED: Chuyctt seek Apple I! Plus equipment for use f 
C£hnshan education progam. As doranons are tax deductible 
Rev Jay van Santen, First Church, 509 Saurhegar 
Second Sj. Evantile IN 47711 

WANTED: Commodare bá- of VIC Z0-companbie witwat 
[O uke OY computer üergcy/peogrammimg classes amd tutorial 
siuden m pivate Chisbàn schioor, AN doruytitin are tax deduc. 
dile Rodney Cain, Fath Academy. 4700 South Maw Rocklord 
IL 41102 (815; 964-0133 

WANTED: A donanon of a computer for use ex Gulli mos 
and tecnids oi nonginis organigapon and OS! CaP DF with In 
EACE ro COMO! B stepping moror ammabon stand. Also, gor- 
Maton about fur radng by compe maing lat for Chas- 
tàn and Jews. Dan Coffer Aem Kr Chr, 654 Kenner 
Ave Takoma Paik ME} 20912 

FOR SALE: Lots of hantwarehotware Apple Cormodore 
Zerdh. Also, disk packs, Modems, chips, diis, cables, ¿anis 
pans nbbons and yo on. Much is brand new Selling di auc 
non Send SASE for tation WW conser donay afl or pan ro 
wurde IRSappiryved chanty Eowin F Sendelle: 3 Rixen 
Egge Pacu, Leaingfon, Kv 40502. (608) 265-8851 

FREE: Compere noboyid. gives fee advice and 
gciall information gdo Uie Algai-süteen anguage foc re 
BM PC Zereth 2-100, TIPE) ate) omer programming 
languages BA9C PLA, FORTRAN Send SASE D. Baer, POG 
3020, Famurvgdee NY 11735. [515] &74-5B77 

WANTED: SHina especulty parts sti phong the IC 
number for mv Reaction (Burroughs) Console This !% à Po 
t aute dive and eronnecis to art (BM Seiectinc 0 pringerc (used as 
A word premo WIE emise Gan Test POB 90648, 
Newar NJ O7 104 

FOR SALE: Telepvden 9I2C lemina) 3450. Two SAACO 
dre witht rabnei 5200 Two fS4ncn coor RGB moniont 
$150 cach Wa coner griy re saname offers. Rich Pagnusat_ 
746 Bekky, Emoursi, Ib 60128, j317) 98 0739 

FOR SALE: Three former erigibyees ef Orjal Group are seti 
ing iher wstermy. Send SASE for a ink of systems, boards, and 
nas Sco Seohekd, 1183 Lamar & (8, Lakewood, CO 80714 
WANTED: Documenrauen tor IMSAIVDPBO, espeoaly DIO 
dak controler or correspondence with anyane lamhar with uve 
above n there an IMSAI club ceu iere somewhere? 
May be witeresied in spare parts oF ideas on how ro update the 
VOPEO Giant Haígrave, B255 ave. de Gaspe. Montreal, 
Quebec H7P 239, Canada 
FOR SALE: Tektrone 7002 programmable logcvaie 
analyser, fully emplemenied wah timmg aphan for 4B channels 
Inctudes 7603 mamirame, 70027 pugan, general purpose per. 
sonality module, cabling and test ches. New condman Asung 
£7000, but wd) negotiate, Micher Balamurth, 300 East Main Sr, 
Centerport, NY 11721, [51à) 427-7 224 

FOR SALE: Excellent condinon Morh Star Horron with 646 
memory and two quad dak onves, Intemube tt daplay, N* 
foan boatd and Godbout Spectrum board. Software 
meludes N* OOF CPIM-2.2, FORTRAN. Satisncal Program, 
and games $2000 of best acceptable offer Phil É Hope. 
706 Soutn Lynn S., Champaign, IL 61820, [217] 352-4282 
FOR SALE: Egh: Microvison canndges (Baseball Phaser 
arke. Aken Raden, Sea Duel Cosmic Huruer Bowing. Con- 
neci Four, and Mind Buster). AN in good condinon Originalty 
£18 each; will sed for 3100 oF wit rade lor TESSO Color Come 
puter software andior hardware Richard Wasserman, 2795 
Eze 63 Si Brooklyn NY 11234 

FOR SALE: LA3A/LA35 DEC writes i Interactive Data Cone 
mamio terminal, sanda ASÀ keyboard. mpouoomul 
devke Asung S1000 John L. Chiana. Eas 210 Rowe 4. 
Paramus, NJ 07652, (201) 843-7700 


WANTED: Unwamed œ broken pnnren, computers ang 
aiher peripnerais. Also, amy software for Apple | computer Il 
pay shipping and handing Charnes Dian. 1450 demey Lane, 
Waterloo. jA 5079! 

FOR SALE: IBM Ainchuionous Communications adapter lor 
Ihe MPC Supparts a vanery of RSA RC wmerdaces andi i Gully 
cammunkation programmabie Data rate sesecrabie 50 ro 9600 
bos Compete documentation $100. (BM 64 memory- 
expanvon boad: $220 (BM Paralie! Porge! Adapter, complete 
docurhenianon 5100 AN boards ext nan a year Old aod m ex- 
cesent condeoon R W Losefsky 36 Oii Milla Lane, Weu 
Millorg, (NJ O7480 

WANTED: Ampuated arm Iron HERCRI Wede Nelsan 
(3303 R Penasquxos Blvd. £AIOB, San Diego. CA 92129 
(519j 692-7228 days and 484-1485 evenings and werkends, 
FOR SALE: ViC-20. 1R RAM super expanded. miodocbon 
ID BASIC. three games Hort, Quest. and Detender on Trj tiee 
VIC books. Adin super condinan Thomas Aktion Jr, 3612 
Sprucedale Or, Annandiale, VÀ 22003 |703 256-9240 

FOR SALE: Complete fuetronics ELF N syspem wan 2BK 
RAM Gant tO bond, Epson panties averace, ASCH keyboard 
a4-pIn bus adapter board, text display With heghdtesoluton 
tMaphacs power Wwpph afd enclosure, Software includes 
BASIC, frui editor, monitor and dozens of games Complete 
documentan, edehtüve Merstute Wonh over $1150. 
George Muster, 40 Broadway Rd Warren. NJ 07060. [z01) 
647-1437 

FOR SALE: Commodore 4016 compuler wan 15K RAM, à 
buit i Zanch green screen and a uk ured Keyboant T cone 
tains a new version 4.0 BASIC and is oriy one year old. in good 
tondeon asking $680 Leon Fan. 4738 C Mam T, Skoke. L 
60076 (112) 875-4007 

FOR SALE: MSA) PCS46 b4K RAM. BOBS processor. dual 
514 4nch format ether 40 or f? track [380 4 K eachy, IMDOS 2 05 
with unies, and manuals, $1500. Jerry Augi, 5233 bih Ave 
S. Minneapoli. MN 55417, (612) 726-2699 weekdays. 
WANTED: People or clubs mteresied m round nanompde 
harcwaresottware Compute: Buyuig Ciub are welcome 10 
jan Monthy newslener club catalog, Ipeca! services and 
ritws-(las updarex M Loun Bron, Suite 7502. 1400 Worcester 
Rd, Frarmgham MA 01701 

FOR SALE: TRV 80 Model i 48k MDX-2 menace. R5-232C, 
modem, punter port. (wo Tandon 40 track dives NEWDOS. 
FORTRAN, and more Goga condon 115958. Wendel Hut 
ctungs (203) 733-7439 between B and 5, 

FOR SALE: Osborne | ungh-dersry dives: 51350. TRS-BO 
Mode! l| 64X with CPM 22 52750 Model É Expansion Ung 
with one dave 5750 TRSBO Line Printer VI 5750 Chelley 
Halman Hox 413, Gaes Mills, OH 44040 (718) 779-2008. 
FOR SALE: Used wrewtap fools Thor 115y mouse! gun, 
ules sandard 22- to 32-gauge ons $60. wss br. OK 

Wrap gun wilh 3O-gauge ot and Ni«cad banenes $20 26- to 
J8-gauge bit fo! OR gun 35 Vector Sie Wrap mamal tool. 
$|? spare bw, 5B. OK JutiWrap manual too: SB Edsyn 
Deluxe Soidapullt, ann-stab model 515 Bob Levine 32 King 
SL, New York, NY 10014. (212) 691-2897 

FOR TRADE: TRS 80 Model lIi-compaobie software ta swap: 
utilities. word processing, games. Send a bst, disi or caiserte of 
yout beter programs. and | wf ompty rerum same | have 
tw dives and can accept dunk. Cassettes trr two 
pogam, Michael vener POB 3075. Farmingion Hills. MI 
48018, [313] 661-1205 

FOR SALE: OS BK compu yum bA [HATCHING 
powetivupoly R$-232€ pon. Cenionms senal annie, Snc 
GBC black-antwhite mamor AN documertapon included: 
$900 Mark Wome 42 Coddington Ave, Hopelawn, NU 
OBB! (201) 442-5242 evenings. 

FOR SALE! NEC PC8001A complere sysiem 280 processor, 
54K RAM BASIC in ROM RGB color monkor prier. dual 
DSCC disks, CPM, Supercak, GOBASE Modem?, SELECT, 
games. and mue software Girat development system Perfect 
shape, best offer Richard. Beal, PEB 44, Aptos, CA 95003 
HO 688-8498 

FOR SALE: Four San Emh SATOO? 5 334negabyte 
hard dex diivës unused S380 eat Also. Wessem Digital core 
roller (c ome eive. $350 each Hec Mere, 20 Randy Dr.. 
Taylars. SC 29687, (803) 877-9444 


FOR SALE: Unused software for Commodore VIC-208 vem 
et least 6K RAM A few of these cassetes and canmdges have 
been shghily used bur are in caceNent condition Send SASE 
Ken Payne, 2623 Brockin Dr Grayson, GA 30221 404) 
972-2071 alter 5 pm 

FOR SALE: HP-B5A muctocomputer with bolt Pr 
pertomance tape dive, primer, apel monec; (hk RAM module 
(32K tota]; B2950A direc connitAuta dal modem HPJB Fr 
lefface. and ROMS Advanced Programming, VO, mas 
Starage, DAMME plotter, and Maina. m software Ifiree word 
processing programs [3550 reu, vcelécommurnicapons, Qara, 
daabase program, JO apes [$19 vetad each), and paqo 
caring case with dust cover. Current valoe 546004 , aximg 
13300 of beu offer. Bob Meiden (30)) 338-3346. 

FOR SALE: New paraliekparier interface by Micro. nki 
Electronix, Model MW-302. fr the Commorere VvIC-Z0 rw 6 
Lise with al Centrones type ponen and plotters Swich 
seieciable gpuons cioe 7: and Bit ouput ASCH or PET 
ASCH, and device 4, 5, ó, or 7. Professional Software recom 
mends MW -302 far use with &4 verme ol Word Pio d+ Lii 
pre 5119 95, wid sel lar 58D. V R Freytag, Ú lá | Rarer Sc 
Boalsbutg, P^ 16827 

WANTED: MPX:1& awnetr seed cormpondence wath otter 
owners of uw. Dawid Carton, 9FO Hox 049. Wes Bath, ME 
04530. (207) 443-4588 

WANTED: People interesa in sam eas about Apple IÑ. 
Tee passeity carts of forming an inemaltional users group, 
George H Buch. cfo Buchan, Raensborggade 19 Copehegen 
2200 N. Denmark. 

FOR SALE: Heath HA wah BK memory and H: videu. 
Preserdy inoperable ideal for one with gooo elecmnics pacte 
ground oc an eleetronics hobbyists WH Lake Dest ofer, Michael 
R Skwark, 2517 Pineway Cx S Monte AL 35605 (704; 
4765-0464 

WANTED: Documentapon (ç the Alan Video Computer 
System Parkury mered m schematics and imstiuctions t 
conve ne game from NTSC to PALIN systems, Will coves 
your shipping and armany cose Femando Ubina Uruguay 
1198 Apt 2. Mommevideo. Uruguay, South Amenca 

FOR SALE: Two Shugan SA400 SSDD di düvey m 
separate cabinets Wah power supplies and manual Asking 
$325, will pay postage Wiitun LS S Jxkton, 2272 Covent 
Gardens Coun. Reston, VA 22091. (703| 4764743 
WANTED: College studenbprogrammer wetrig cove 
spandence with owners of TREBQ Colo! Computers and 
Monroe mcrocomputers te exchange programs amd mforma- 
ton Also looking for wed dik (ves and modems. Lawrence 
Hal, 34-19 (33 St, Rehrnond Hit, NY 11418 

FOR SALE: Hew'elt-Packatd 9B45A deskiop computes com- 
plete with 54K PAM [52K avaiable for programs). BO-calumm 
monitor, fam thermal printer, two fax tape Onves, graphes 
ROM and hogh«reuluagon graphics, modem, 32 user progridm- 
mabe keys, vanous sofware. and oder supplies. Mark Brar- 
don. 2720 Fernbiook Lane. Minneapolis MN 5544) (514 
557.936! davs 

FOR SALE: Hewlett-Packard HP-B5 profexsignàl mictQcom- 
puter wrth 32K mam memory. fwo sofware packs sclude 
Visicale Plus and Financial Decem. Less than ong year dki 
Asking $2200 Oran Nolte, 11425 Applewood Knols Dr, 
Lakewood. CO 80215. (303) 233-7971 

FOR SALE: Teietype Motel ASR-35 win ZD-mA Curent loo 
interface and complete mamuak 3250. Tm Manin, 1900 
Nonega SC, San Francisca. CA 94122. (415) 655-6656 

FOR SALE: DEC LA-34 DEC wnter IV pmiertemmal with 7 
by * dorman printer with full remoderermnat capabilibet. ex 
panded and compressed Dunt ? chrices of venral pich. 7 
fortigh-language characney sets, pallii dlagnasncs Alt featiunes 
are &Otware or keyboard cellae Has fill &?-key nier 
Aeybodrd. Accepts any paper see up lo 14 aches, MEON oF 
waor feed, used any 2 monihs m hight, noncommercial en 
wmorwnenr $1000. Reve Otenu, 13 Park SL. Hudson, MA 
01749, (617) 552-7 150 

WANTED: Contact with users of Morrow Designs Miri 
Decision m Los Angele area Let's ger rogerer for manng 
ideas and mutual help fete? SASE ar P| coordinate ar 
tangemeni E R Papan IA Weg Waña, Aata, CA 
91005, (213) 447-654] 


UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion 
in the Unclassified Ads section. To be considered for publication, an advertisement must 
be nancommercial (individuals or bona fide computer clubs only], typed double-spaced 


on plain white paper, contain 75 words or fewer, and include complete name and 
address. This service is free of charge; notices are printed once oniy as space permits. 
Your confirmation of placement is appearance in an issue of BYTE as we engage in no 
correspondence. Please allow at least three months for your ad to appear. Send your 
notices to Unclassified Ads. BYTE/McGraw-Hill, POB 372, Hancock, NH 03449. 
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Unclassified Ads 


FOR SALE: Model KSR-35 Teletype with 20-mA loop. com 
pietre manuak set, cable, and conector $200. IMSAI video 
board with graphics and terminal firmware (full housej: $100 
IMSAI SO board: $75. Worth Star ciskcontroller board’ $85 
Three Tarbed cassette board $25 exch or $60 for al Au S.| 00 
boards with manuals. some never used. S Hail, 2259 College 
St Zl. Jacksonville, FL 32204, 1704) 389.9583. 
FOR TRADE: | have 100 disks of Atari software available for 
wade Send a tst of your software and a telephone number ht- 
ciude a SASE for a copy of my list. Ken Meo. POB 31, Orange 
burg, NY 109262. |914) 357-8768 
WANTED: Users of TRSBO Models i and ih of Smees 
ZXBI/TSIODO. wing fo exchange information or programs. 
Case Larsen, 11S Bikby Or, Miptas. CA 95035 
FOR SALE: OT vertical cabinet and power supply for angle 
B-inch disk drive. Lists for $300, like new: $150 Mike Schreck. 
1140 Castro #18, Mountain View. CA 94040, (415) 966-856) 
FOR SALE: Tetevideo 912C termina! in excellent condibon, 
Features 24 by 80 deplay. full attnbuse set. two pages of 
. numenc pad cursor movement keyi and much 
more Panter port onty requires connector # deswed. First $500 
Owns new terminal. Sipe, 4873 Scotts Ma Way. 
Dulun, GA 30138, (404) 447-4731 weekends 
FOR SALE: Tk9%4A home computer, 16K, video modulator, 
cassette cable, and the following canndges Amazing and 
Adventure including Pirate: $150 takes t al Mathew Reilly, 46 
Spring Hilt Ave, Norval. CT 06850. (203) 847-4945. 


Article # Page Article 
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5] An interview: The HP 150's Design-tearm Leaders 


A Tour Through the Unix Fhe System 
Unix as an Application Environment 


Usenet: A Bulletin Board for Unix Users 
The Unix Writer's Workbench Software 


Typesetting on the Unix System 
Moving Unix to New Machines 

The NEC Advanced Persona! Computer 
Radio Shack's TRS-80 Model 4 

The Morrow Micro Decision 


FOR SALE: SSM VBIB video board wath 64 by tè display 
SSM BK static RAM board. New Godbout Interfacer 2 VO board 
with three parallel and one serial ports and interrups timer, Algo, 
Cenuancs 76) ASC keyboard $310 of best offer. AN are 
SOGNEEE 496 compatible in good working order. WIB sel 
items separately. Michael Cohen, 206 Overiook Rd.. thaca. NY 
14850. (607) 257-0342 everungs. 

FOR SALE: IBM Made? 1980 VO typevwnter, good operating 
condiion, complet wir Model 192) bulfered terminal elec- 
trünacs and power Supphes, and all available schemagcs. Can 
be interfaced for use 45 lettesquaity pomer. $250. Ako, TRSBO 
Modell 64% system wath Level II BASRE Includes expanson in 
terface, keyboard with numeric Keypad, monitor wath Dustin 
Audio cercuits. power supplies, tape recorder. manuals, games, 
and uglites 5650 or best offer, Jack Bozzuff. 328 Bucknell 
Ave.. Tumersvitie, NJ O80) 2. (609) 228-3385 

FOR SALE: SwTPC &E/A computer 40K RAM wih sental and 
parallet VO, three disk drives, and Percom Graphics board with 
extras mering software $1000 or best Offer D. Melbarde 
105 Cristopher St, Hackettstown, NJ O?BAO. (201| 852-9389. 
FOR SALE: SwTPC 6800 wah 28K RAM, 4K EPROM pro 
grammer/canl one serial and three parte VO cards, dua! 
5A -4nch floppy disks ADM-3A terminal, Novation modem, 
and sofware 51000 Ken Staton, POB 10490, Stanford. CA 
94305, (415) 856-3147 


FOR SALE: Apple W programs fay sale cw trade Send for ti. 


E. Foreman Box F. Mobile, AL 36601 


Author(s] 


Lemmons, 
Robertson 
Lemmons, 
Robertson 


67 Bulld the Micro D-Carn Solid-State Video Camera, 
Part 2' Computer Interfaces and Contro! Software 
BYTE West Coast: Shaping Consumer Software 


Ciarcia 
Lemmons, 
Robertson 


User's Column; New Computers, Boards, 
Languages. and Other Tidbits 

The Unix Tutorial, Part 3: Unix in the 
Microcomputer Marketplace 

Unix and the Standardization of Small Computer 


Pournelie 
Fiedler 


Vates 
Joyce 
Bourne 
Krieger, 
Pack 
Emerson 
Cherry, 
Macdonald 
Tuthill 
Tikon 
Suits 
Archer 
Wadlow 
Wieland 


The M68000 Educational Computer Board Floyd 


Hoffman 


Photographic Animation of Microcomputer 


Cann 


The Fourth National Computer Graphics 
Association Conference 

Echonet, Part 2: The Compiler 
Computer Crime: A Growing Threat 


Pournelle, A. 
Barber 
Gillard, 


More Unix-styie Software Tools for CP/M 
Mainframe Graphics on a Microcomputer 
Talker 
Bitrnaps Speed Data-handling Tasks 
Simplified Program Interfacing 


FOR SALE: Digital Group 2-80 system wah 26K memory, 
two Phidecks. VO board, keyboard, monto, MaxiBASC, all 
Digital! Group games, and dresstan cabinet. inrerfaced to 
Sanders 3110 printer. Everything às fully operational complete 
documentation muded, Complete sytem with printer: $750 
Steve izad, 1890 Shady Lane, Columbia, $C 29206. (803) 
787-8523 

WANTED: Someone to make 3 primed-cycus board fora 
microcomputer. Mike Graff, 1716 Days Ave, Gram (A 
50112. 

FOR SALE: Oho Scenic CIF with BK RAM Microsoft 
BANC plus 4502 mondo: in ROM. indudes al cables and 
manuals for cassette aperavon. A dozen programs included 
$300 Video montor avaiable: $85 David Ely (); 101 Shady 
Lane, Wabash, IN 46992. 

WANTED: Assembly-language program for IBM PC specat 
Character substitupon an monochrome display adapirt to 
enable substituon of IBM PC high ASCE characters (128 w 
255] for normal chatacters only on display, Not « programs. 
files, or to ptrwer. W special characiers are sent to some pro 
grams (e.g. Wordsia they are taken ax control characte’ 
Beheve miemupt-deomat 16 and service codes decimal 10 and 
14 are key Alan Fre, 5107 South Blackstone Apt 505, 
Chicago. IL 60615 

FOR TRADE: Send 2 hu of Apple sofrware (ubliies, games, 
word processing, 6e.) and | will send you mine Send SASE m 
Myhre, 17 South Dr | East BGraonsvvck. NJ DBB L6 


Real-Time Builders 
Vote for Clarcia 

The July BOMB tally reveals Steve 
Ciarcia to be first in the winner's cir- 
cle with his article, “Build the RTC-4 
Real-Time Controller” The author of 
the Circuit Cellar takes the $100 
prize. Second place in the winner's 
circie is Jerry Pournelle's User's Col- 
umn entitled “Interstellar Drives, 
Osborne Accessories, DEDICATE? 
32, and Death Valley" The doctor 
will be awarded $50. And Mark 
Dahmke's article. “CP/M Plus,’ takes 
third place in our monthly count- 
down. 


Correspondence 


Address alt editorial correspondence to the editor 
at BYTE, POB 372, Hancock, NH 03449 Unaccept- 
able manuscripts wel be returned if accompanied 
by sufficient first-class postage Not responsible for 
lost manuscripts or photos. Opinions expressed by 
the authors are not necessanly those of BYTE Ern- 
tre contents copyright © 1983 by BYTE Publica 
trans inc AN rights reserved. Where necessary. per» 
mission rs granted by the copyright owner for kirar- 
tes and others cegistered with the Copynghr 
Clearance Center (CCC) co phorocopy any article 
herein for the flat fee of $1 50 per copy of the arti- 
cle or any part thereof. Carrespondence and pay- 
ment should be sent directly to the CCC, 21 Con- 
gress St. Salem. MA 01970. Specdy ISSN 0360- 
5280/83 S! SO Copying done far other than per- 
sonal or internal reference use without the permis 
sion. of McGraw-Hill i proftubted Requests far 
special permission or buik orders should be ad- 
dressed to the publisher, BYTE? Is avatiable in 
microform from University Microfims Intera6onal, 
300 North Zeeb Rd., Dept. FR. Ann Arbor Mi 
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CHRISLIN (ND. INC, 101 
CIRCUITS & SYSTEMS 88 
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GMCAINT'L. 182 

COGITATE 824 
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COLUMBIA DATA PROD, 1 
COMMAND SERVICES CORP. ae 
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COMPAQ COMPUTER Van 13 

COMPONENTS EXPRESS 4 


COMPUADD 516 
COMPUCLASS 832 
COMPUPRO 33 
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COMPUTER APPARATUS Y 11? 
COMPUTER NEL 
COMPUTER COMPONENTE 
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COMPUTER CONNECTION 628 
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MICROMAIL 610 
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MICROMAX BYS. 103 
MICROMAX SYS. 103 
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History will record as a profound irony 
that the most powerful word processing package 


ever created for the IBM’ Personal Computer 
wasnt created by IBM. 


LEADING EDGE. 


Leading Edge Products Inc., Forrune 1300 Division, 21 Highland Circle, Needham Heights, Mass. 02194 (800) aa A 349.6762 


rters and Retail Division, 225 Turnpike Street, Canton, Mass. 02021 (800) 343-6833 (617) 828-81 
*104 u n registered trademark of International Business Machines Corporation. 
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MAJOR NEW PRODUCT ANNOUNCEMENT! 


RADIO SHACK’S MOST POWERFUL 


COLOR COMPUTER 


64K Extended BASIC = 
TRS-80* Color Computer | 


| ^ - Less TV 


Only $28 Per Month 
On CitiLine Credit 


w L m m -— 


MALLA EBD LIE 
| p I“ P 


moooconoooodi 


> 


? 
F 


The Heart of a Sophisticated, Disk-Based Color Graphics System 


Perfect System for the Advanced Programmer. 
Double your programming power with our new TRS-80 
Color Computer—now with 64,000 characters of mem- 
ory! There's even a new electric typewriter-quality key- 
board in a compact, white case. With this professional 
computer, you can access 32K memory and create de- 
tailed charts, diagrams and animation using the powerful, 
built-in Extended BASIC language—or experience the 
full 64K with our new, advanced programming tools! 


Comprehensive Disk Operating System. Add a new 
Color Computer Disk Drive (26-3029, $399.95) and you 
can step up to our new OS-9 with Editor/Assembler 
(26-3030, $69.95). OS-9 is a real-time disk operating sys- 
tem that accesses the entire memory af the 64K Color 
Computer. It supports multi-tasking, and offers 40 utility 

| programs, as well as a full-featured editor/assembler to 
let you create assembly language programs with speed 
and efficiency. System programs are written in assembly 
language, except for some utilities written in the C 
language. 


Professional Computing at a Low Cost. This superb 
TRS-80 trio lets you enjoy unsurpassed power and flexi- 
bility in assembly language and color graphics program- 
ming. The complete system—including the 64K 
Extended BASIC TRS-80 Color Computer, OS-9 operat- 
ing system with editor/assembler and Color Disk Kit—is 
just $869.85! 

Discover a TRS-80 Color Disk System! To find out 
more, stop in today at your nearest Radio Shack 
Computer Center, participating store or dealer—and ask 
lor a demonstration! 


Radiomihack 


The biggest name in little coniputers® 
A DIVISION OF TANDY CORPORATION 
Prices apply at;parlicipating Radio Shack stores and dealers, 
Circle 394 on inquiry card. 


